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TO REQUEST ADDITIONAL INFORMATION 


TIPS (Technical Information and Product Service) 
| would appreciate the following action regarding G-E Ceramic Tubes: 
LC) Please have a salesman call. 


L] Please provide................ additional copies of Reference Data for G-E Ceramic Tubes, 
ETG-2713-D, $5.00 per copy (complimentary to customers) 


L] Please provide more information. | am primarily interested in Ceramic Tube types as follows: 


EIA REGISTERED CERAMIC TUBES DEVELOPMENT TYPES 
(List tube type numbers) 
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FORWARD 


This publication contains published data sheets and application notes on General 
Electric Ceramic tube types. Thirty-one of these types are registered EIA types, 
and are available from stock. Seventeen are developmental types and are avail- 
able from stock or with several weeks lead time. 


This line of tubes represent the state of the art in many areas. Major advan- 
tages offered by various types are as follows: 


Small Size 

Low Noise 

High Gain 

Large Gain-Band Width Products 
Operation to C and X Band 

High Temperature Tolerance, 400-500°C 
Tolerance to Shock and Vibration 
Radiation Resistance 

Long Pulse Ratings 

High Pulsed Duty Factors 


These devices compete favorably in many applications with low power klystrons, 
TWT's, parametric amplifiers, varactors, and transistors. 


This publication is revised periodically, but supplements are not distributed 
between publications. For the latest information on new developments or appli- 
cations of General Electric Ceramic tubes, contact our Regional OEM Sales Mana- 
ger in your area, or a franchised General Electric Industrial Tube Distributor. 


RESEARCH AND DEVELOPMENT AREAS 


High Current Density Cathodes 

Lower Heater Power Designs 

Fast Warm-Up Heater-Cathode Structures 
High Dissipation Anodes 

X Band (10 Gc.) CW and Pulse Triodes 
Integral Tube-Cavity Microwave Oscillators 
Tunnel Emission Cathodes 

Radiation Environment Performance Evaluation 
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OTHER USES FOR CERAMIC TUBES 


Frequency Multipliers 
RF Power Source For Varactor Multipliers 
. Microwave Mixers and Detectors 
. Doppler Radars For Traffic Control and Motion Detection 
- Broadband Amplifiers 
. Video Amplifiers 
. Audio, Servo, and Sub-Audio Amplifiers 
- High-Voltage Rectifiers 
- High-Voltage Regulators 
» Microwave Modulators 
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CERAMIC TUBE SELECTION CHART 


Approx. Type Maximum Ratings Useful 
Envelope of Plate Current Frequencies 
Classification Type Diameter Terminals Dissipation (Watts) (milliamperes) Typical Application Extend to ** 


on 
> 


UHF Amp. 3000 mc 
UHF Amp. 3000 mc 
Low-Noise UHF Amp. 3000 mc 
UHF Amp. 4000 mc 
Low-Noise UHF Amp. 3000 mc 
VHF Amp. 

Low-Noise VHF Amp. 

Low-Noise VHF Amp. 

Low-Level AF Amp. 

Low-Noise UHF Amp. 

Low-Noise VHF Amp. 3000 mc 
Low-Noise UHF Amp. 3000 mc 
Low-Level AF Amplifier 

Low-Noise VHF Amp. 

Low-mu, Low Plate Voltage Osc., Amp., or Mult. 

Servo Power Amp. 

UHF Amp. 


ou 
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Triode - Class 
A Operation 


CANOKFMON ANOUK AKON | ®D 
ie Core ci @ Cord, Or on © 


2G39B 4 : UHF Power Amp. Osc., or Freq. Mult. 2500 mc 
2C40A* UHF Power Amp. or Osc. 3000 mc 
2C43* UHF Power Amp. or Osc. 3000 mc 
3CX100A5 UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
6442 ; UHF Power Amp., Osc., or Freq. Mult. 5000 mc 
6771 z UHF Power Amp., Osc., or Freq. Mult. 6000 mc 
6897 UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
7289 , UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
VHF Power Amp., Osc., or Freq. Mult. 500 mc 
UHF Power Amp., OSc., or Freq. Mult. 6000 mc 
UHF Power Amp., Osc. or Freq. Mult. 3000 mc 
VHF Power Amp., OSc., or Freq. Mult. 500 mc 
UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
VHF Power Amp., OSc., or Freq. Mult. 500 mc 
UHF Power Amp., OSc., or Freq. Mult. 3000 mc 
UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
UHF Power Amp., Osc., or Freq. Mult. 6000 mc 
UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
7-5099A UHF Power Amp., Osc., or Freq. Mult. 3000 mc 
Z-5317 UHF Power Amp., Osc., or Freq. Mult. 5000 mc 
7.-5387 : UHF Power Amp., Osc., or Freq. Mult. 3000 mc 


Triode - Class 
Bier 7296 


Operation 7391 
7486 


7720 
7913 
8082 
A-0897 
¥-1223 
Y¥=1251 
Y-1266 
Z-2835 
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Tetrode - Class A 60000 UHF Power Amp. or Osc. 3000 mc 


BorcC 
Operation 


*Glass - Metal lighthouse tube. 
** The frequency listed is one at which significant application data are available 
or expected, and does not necessarily represent an absolute frequency limit. 
(T) Provision is made for mounting with T-bolt. 
A At this dissipation level, anode cooling is usually necessary to prevent 
exceeding maximum permissible seal temperature. 


Approx. 
Envelope 
Classification Diameter 


Triode 
Pulse 
Operation 


Diode 
Cold-Cathode 


* Glass - Metal lighthouse tube. 


Type 
of 
Terminals 


General Electric 


CERAMIC TUBE SELECTION CHART 


Maximum Ratings 
Plate Current 
Dissipation (Watts) (milliamperes) 


5100 
8100 


16500 


23000 


16000 
25000 


12000 


27000 
24800 


Tube Voltage Drop: 

6.0 Volts @ Ip = 20 milliamperes 
Ib = 20 milliamperes maximum 
Tube Voltage Drop: 

1 Volt @Ip =1.0 milliamperes 

Ib = 2 milliamperes maximum 
Tube Voltage Drop: 

2.6 Volts @ Ib = 5.0 milliamperes 
Ip = 5 milliamperes maximum 
Tube Voltage Drop: 

2.6 Volts @ Ip = 5.0 milliamperes 
Ip = 5 milliamperes maximum 


Tube Voltage Drop: 

18 Volts @ Ip = 40 milliamperes 
Ip = 25 milliamperes maximum 
Tube Voltage Drop: 

20 Volts @Ip = 120 milliamperes 
Ib = 70 milliamperes maximum 


Tube Voltage Drop: 
88 Volts @ Ip = 5 milliamperes 
Ip =1 milliampere minimum 


10 milliamperes maximum 


** The frequency listed is one at which significant application data are available 
or expected, and does not necessarily represent an absolute frequency limit. 

(T) Provision is made for mounting with T-bolt. 

A At this dissipation level, anode cooling is usually necessary to prevent 
exceeding maximum permissible seal temperature. 


Typical Application 


Pulsed Osc. or Amp. 
Pulsed Osc. or Amp. 


Pulsed Osc. or Amp. 


Pulsed Osc. or Amp. 


Pulsed Osc. or Amp. 


Pulsed Oscillator 
Pulsed Osc. or Amp. 


Pulsed Osc. or Amp. 


Pulsed Oscillator 
Pulsed Osc. or Amp. 


Signal Detector 


Instrument Detector 


Signal Detector 


Signal Detector 


Low Current Power Rectifier 


Power Rectifier 


Voltage Reference 


Useful 
Frequencies 
Extend to ** 


3000 mc 
Rake Wal Olina se: 


6000 mc 


6000 mc 


3000 mc 


7500 mc 
6000 mc 


6000 mc 


6000 mc 
3000 mc 
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POWER OUTPUT IN KW. 


PULSE POWER OUTPUTS 


APPROXIMATE NARROW-PULSE 
VALUES FOR PLATE-PULSED OPERATION 
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FREQUENCY IN GC. 


PULSE POWER OUTPUT 


It should be emphasized that these curves have been drawn merely to aid in the choice of tubes, not to 
be a clear-cut guide to performance capability. You are encouraged at all times to contact your GE 


field representative so that any particular application can be reviewed and the limitations of this chart 
can be taken into account. 
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CW PLATE EFFICIENCY vs. FREQUENCY 


PLATE PULSED EFFICIENCY VS. FREQUENCY 


7911 FOR LONG PULSE APPLICATIONS 
LESS PEAK EMISSION AND LOWER 


ISS HEATER VOLTAGES ARE REQUIRED 


FOR LONGER LIFE, HEATER VOLTAGES 
SHOULD BE ADJUSTED TO PROVIDE 
ONLY THE REQUIRED PEAK EMISSION 
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7913 
6771 


7486 
7391 
7910 APPROXIMATE NARROW 
PULSE PERFORMANCE AT 
MAXIMUM RATED INPUT 


4 5 6 7 
FREQUENCY IN Gc. 


fig. 2 
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ELECTRONICS 2B22 ernaa 


PLANAR DIODE di 


———— DESCRIPTION AND RATING——— 


The 2B22 is a high-perveance diode of the disk-seal type. It is intended 
for use as a detector or monitor at frequencies as high as 1500 megacycles. 


GENERAL 
ELECTRICAL MECHANICAL 
Cathode—Coated Unipotential Mounting Position—Any 
Heater Characteristics and Ratings Net Weight, approximate................ 1 Ounce 
Heater Voltage, AC or DC*....... 6.3+0.3 Volts Cooling—Convection 
See cUIrent) 2.2225. ..6..~.......0.75 Amperes 
Direct Interelectrode Capacitances{ 
Piste to Cathode: (p to k)...........2.18. pf 


MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 


PCM ECLOL SMR tink Scleie dust; + 2 xa bo’ 0.05 Average Cathode Current..............20 Mi£illiamperes 
REPO EIALE VOILAGE]. ofc as fetch 100 Volts Peak iGathode Current Sa eee 0.7 Amperes 
Peak Inverse Plate Voltage............ 300 Volts DC ONLONELV OLLAve a ees hee a ee 150 Volts 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron The equipment manufacturer should design so that ini- 
tube of a specified type as defined by its published data tially and throughout life no absolute-maximum value for 
and should not be exceeded under the worst probable condi- the intended service is exceeded with any tube under the 
tions. worst probable operating conditions with respect to supply- 


The tube manufacturer chooses these values to provide voltage variation, equipment component variation, equip- 
acceptable serviceability of the tube, making no allowance ment control adjustment, load variation, signal variation, 
for equipment variations, environmental variations, and the environmental conditions, and variations in the characteris- 
effects of changes in operating conditions due to variations _ tics of the tube under consideration and of all other electron 
in the characteristics of the tube under consideration and of devices in the equipment. 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 
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Supersedes ET-T1561 dated 9-49 


2B22 
ET-TI561A 


Page 2 AVERAGE CHARACTERISTICS 


12-61 


Tube Voltage Drop 
Tiss 90) Got OTS orca is ws aie wire kaa oot 0s a ee Nore nae 5 oo ees Serge 6.0 Volts 


* The equipment designer should design the equipment so that heater voltage is centered at the specified bogey 
value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 
Heater current of a bogey tube at Ef =6.3 volts. 

Without external shield. 

In any 100 microsecond interval. 
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PHYSICAL DIMENSIONS 


-+————._ 812" + 005' DIA. 
PLATE TERMINAL 
aed 


375° o3s"Max-— 
+015" .030" MIN. 


| 


U3)" +.008"DIA. 
CATHODE R-F 
CONNECTION 
1.350" 490" 


MAX. +015 5 Be — 1.226"+.010"DIA. 
1.9375" fe 
MAX. 425" aise b> ~ 1312" Max. 01a. 
+030" 


NOTE 1 BASING DIAGRAM 


Glass will not protrude beyond edge of plate terminal. 
NOTE 2 

Maximum eccentricity of the center-line of the plate 

terminal with the center-line of the R-F cathode connection 

0.020”. 


Connection 
Internal Connection 
Heater 
Cathode 
Cathode 
Heater 
Cathode 
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ELECTRONICS 


2C39-B 2C39-B 
ET-T1054B 
PLANAR TRIODE a 


DESCRIPTION AND RATING=— 


FOR GROUNDED-GRID OSCILLATOR AND AMPLIFIER SERVICE 


Metal and Ceramic 
High Transconductance 


Low Interelectrode Capacitances 
Shock Resistant 


100 Watts Plate Dissipation 


The 2C39-B is a metal-and-ceramic, high-mu triode designed for use as a 
grounded-grid oscillator or amplifier at frequencies as high as 2500 mega- 
cycles. 


Features of the 2C39-B include planar electrode construction, high plate 
dissipation capability, excellent electrode isolation, low radio-frequency 
losses, high transconductance, and low interelectrode capacitances. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


eater Voltage;-AC or'DC.....0.2...... “e 
Heater Current at Ef =6.3 volts...... 1.037 
Direct Interelectrode Capacitances{ 
8S cal y Cn ob ep 0) er 2.01 
ieee ey Wathoue: (¢ tok)... 0.0.5.4. 6.5 


Plate to Cathode: (p tok).........0.023 


ABSOLUTE-MAXIMUM VALUES 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR— 


CLASS C TELEGRAPHY 


MECHANICAL 


Mounting Position—Any—Only Plate Flange to Be Used as a 
Socket Stop and Clamp 


Volts Neti eight approxitnates ee 2 Ounces 
Amperes Cooling 
Plate and Plate Seal—Conduction and 
pf Forced Air 
pf Grid and Cathode Seals—Conduction and 
pf Forced Air 


Recommended Air Flow Cowling—157-JAN 
Recommended Air Flow on Plate Radiator 
at Sea Level 
Incoming Air Temperature 25C, Plate 
Dissipation 
LOO W attsnetipe eee eee et cane 12.5 Cubic Feet 
Per Minute 


MAXIMUM RATINGS 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR— 
CLASS C TELEPHONY 


Carrier Conditions per Tube For Use With a Maximum 


Key-Down Conditions per Tube Without Amplitude Modulation thactomotio 

Modulation§ 
Pieter Voldge’.............-.4.5 to 63 Volts Fleater, Voltages ack oh sae ne 2 4.0 0 0.5 Volts 
SCEimte VONASO sp w ~. 1000, Volts PC riate: Vowage in eee ces a 600 Volts 
Negative DC Grid Voltage............150 Volts Negative DC Grid Voltage............150 Volts 
Peak Positive RF Grid Voltage......... 30 Volts Peak Positive RF Grid Voltage.......... 30 Volts 
Peak Negative RF Grid Voltage........ 400 Volts Peak Negative RF Grid Voltage........ 400 Volts 
BPTI A ITONEY oe aey. Mee {S51 hyo. ie 50 Milliamperes iCaGrad Current cides eda dw Vee aid 50 Milliamperes 
ae Seetnoce Current: oP a. te 125 Milliamperes DC Cathode Current.................100 M*éilliamperes 
Reece Ssipalion oe. oo. 2 eee E 100 Watts PlatesDissipation sien. ete ee 70 Watts 
EAT ae ee 2.0 Watts Cori Dissipation omc wie. e Scla ls os 2.0 Watts 
Envelope Temperature at Hottest Envelope Temperature at Hottest 

EE Soe by Gah ee kira nner eee HAT be Be bSe eet ag, co aw Ete mt yo et eRe ar PA Dil 
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AVERAGE CHARACTERISTICS 


Henter Voltagercrs. + er ee oe Or se VOItS 

PIGQte Voltaveure nates oe eel 600 Volts 

Grid) VolteteyNeuty eee Rees Volts 
Amplincation: Hactorvnn «05 ex 1a gses ep 95 
Trarsconductances se «nea. sue cee 24800 Micromhos 
Piate Gurrenite ce cai. he iets vet en 75 Milliamperes 


The equipment designer should design the equipment so 
that heater voltage is centered at some value within the 
range of 4.5 to 6.3 volts. Heater voltage variations about 
the center value should be kept as small as practical and 
should not, in any case, exceed +5%. The optimum center 
value of heater voltage depends on the cathode current and 
on other parameters of circuit design and operation. For 
specific recommendations, contact your General Electric 
tube sales representative. 

Heater current of a bogey tube at Ef =6.3 volts. 


CHARACTERISTICS AND TYPICAL OPERATION 


RADIO FREQUENCY OSCILLATOR—CLASS C 


Frequency: sc. so40 4272 eee 500 2500 Megacycles 
Heater Voltage 2.28 iw nent ee OU 5.0 Volts 

DC Plate Voltage..............900 900 Volts 

DC Plate Current; 3a seo ee 90 90 Miailliamperes 
DG@ Grid Currentae eee 30 27 M<illiamperes 
DC Grid Voltages. a2 seen —40 -—22 Volts 

Useful Power Outputeeeae eae 40 17 Watts 


{t Measured in a special shielded socket. 

§ Modulation essentially negative may be used if the positive 
peak of the audio-frequency envelope does not exceed 115 
percent of the carrier conditions. 

*# Where long life and reliable operation are important, lower 
envelope temperatures should be used. 

{| For modulation factors less than 1.0, a higher d-c plate 
voltage may be used if the sum of the peak positive audio 
voltage and the d-c plate voltage does not exceed 1200 volts. 

AAdjusted for Ib =75 milliamperes. 


INITIAL CHARACTERISTICS LIMITS 


Heater Current 

Ef =6.3 volts 
Grid Voltage 

Ef—6,3 volts; Eb —o00ivolts, Ib=/5imaree a.) 
Grid Voltage 

Ef =6.3 volts, Eb =600 volts, Ib=1.0 ma 
Transconductance 

Ef =6.3 volts, Eb =600 volts, Ec adjusted for Ib=75 ma 
Amplification Factor 

Ef =6.3 volts, Eb =600 volts, Ec adjusted for Ib=75 ma 
Negative Grid Current 

Ef =6.3 volts, Eb = 600 volts, Ec adjusted for Ib=75 ma 
Interelectrode Leakage Resistance 


Ef =6.3 volts, Polarity of applied d-c interelectrode voltage is such that no 


cathode emission results 
Grid to Cathode at 500 volts d-c 
Interelectrode Capacitances 
Grid to Plate: (g to p) 
Grid to Cathode: (g to k) 
Plate to Cathode: (p to k) 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions, 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


Min. Bogey Max. 
pt eee connie 950 1030 1100 Méilliamperes 
—1.3 —2.5 —3.5 Volts 
eve ree ee —7.0 —9,5 —15) Volts 
preg den or. ue ee eae e A000) 24800 27500 Micromhos 
Rid ees ace 75 95 115 
Teper 3.0 Microamperes 
Pa, 5S ee 50 Megohms 
ie, re ROS ge oe 1.89 2.01 2.13 Picofarads 
Ce ee 6.0 6.5 7.0 Picofarads 
Le eee 0.018 0.023 0.029 Picofarads 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 


SPECIAL PERFORMANCE TESTS 


Min. Max. 

Oscillator Power Output 

Tubes are tested for power out- 

put as an oscillator under the 

following conditions: 

Ef =5.0 volts; F=2500 MC, 

min.; Eb=1000 volts; Ib =90 

OES Nn 6 he es Oe ed ee ae eee Pee VAOCCS 
Low Pressure Voltage Breakdown 
Test 

Statistical sample tested for 

voltage breakdown at a pres- 

sure of 27 mm Hg. Tubes shall 

not give visual evidence of 

flashover when 1000 volts 

RMS, 60 cps, is applied be- 

tween the plate and grid termi- 

nals. 
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DEGRADATION RATE TESTS 


Shock 

Statistical sample subjected to 5 input accelerations of 
approximately 400 G and 1.0 milliseconds duration in each of 
four positions. The accelerating forces are applied by the 
Navy-type, High Impact (flyweight) Shock Machine. 


500-Hour Life Test 
Statistical sample operated for 500 hours as an oscillator to 
evaluate changes in power output with life. 


PHYSICAL DIMENSIONS 


| ee Sea. 


| 035-4: 
" Ol meas 
25 Max 
796 ANODE 
£.030 FLANGE 


040" 
(NOTE 4) ¥ 


.341"MIN .086" 
MAX 


NOTES: 


——————_+| 


_- RADIATOR 


ew 
4 


PLATE RF TERMINAL 


: j 2 ey My " 
\! Bae .077"t .008 
: 1 R.MAX e 
ie EDS COs DW MIN ~ RID RF TERMINAL 
} 4 i 


CATHODE RF aeons 
“ ANDO HEATER 
nin eh (NOTE 2) 


— HEATER TERMINAL 
naa (NOTE 3) 


.218"+ .005" DIA 
.320'%.005" DIA 


1. Solder not to extend radially beyond grid RF terminal. 
2. Total indicated runout of the grid-contact surface and the cathode-contact surface with respect 


to the anode shall not exceed 0.020”. 


3. Total indicated runout of the cathode-contact surface with respect to the heater-contact surface 


shall not exceed 0.012”. 


4. Only this flange to be used as a socket stop and clamp. 


‘| New pages 3 to 6 supersede old pages 3 and 4 dated 12-61. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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———DESCRIPTION AND RATING——— 


The 2C40 is a triode of lighthouse construction designed for use as an 
oscillator or radio-frequency amplifier at frequencies as high as 3370 mega- 
cycles. 


The radio-frequency cathode connection is made through a disk-type 
capacitor which is incorporated in the tube. This results in a low-impedance 
radio-frequency path from the cathode to the external circuit. 


The envelope construction results in low losses, provides convenient elec- 
trode contact surfaces, and enables the tube to fit easily into coaxial circuits. 


GENERAL 
ELECTRICAL MECHANICAL 

Cathode—Coated Unipotential Mounting Position—Any 
Heater Characteristics and Ratings Net Weight, approximate............. 1.2 Ounces 
Heater Voltage, AC or DC*...... 6.3+0.3 Volts Cooling—Convection and Conduction 
PR ITTONE Fo is oa ps ast wea Se 0.75 Amperes 
Direct Interelectrode Capacitancest 

Beem retes tO DP) oo. fo o.6 esa. ce led, pi 

Grid to Cathode: (g tok).......... 235 apt 


Plate to Cathode: (p tok), maximum.0.03_ pf 
Cathode RF Connection to Cathode. .100 pf 


MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 


Radio-Frequency Power Amplifier or Oscillator—Class C Heater Negative with Respect to 
IE EWN Gi y as hake ada cases 3370 Megacycles Cathode scree tate tar eh ey 90 Volts 
Seeaeiete Voltage...............-...500 Volts Cathode-Cathode RF Connection Voltage 
BeeERatSCe VOUTODE.: kv cs eee cess —50 Volts Cathode RF Connection Positive with 
EMCEE OUSPONE . fg. se le ees 25 Milliamperes Respectito Cathode a5 42. 90 Volts 
CEMEMEPRSTIISOTICS © os 5 nis ne eV weed oo 8.0 Milliamperes Cathode RF Connection Negative with 
REE TUMIII CMON a0 a) bogs, Sasi al aces sled 6.5 Watts eSDECtiLG Cathodes ye wet ae 90 Volts 
Heater-Cathode Voltage Envelope Temperature at Hottest Point.175 C 

Heater Positive with Respect to 

1 2S Pe a ee a 90 Volts 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron The equipment manufacturer should design so that ini- 
tube of a specified type as defined by its published data tially and throughout life no absolute-maximum value for 
and should not be exceeded under the woist probable condi- the intended service is exceeded with any tube under the 
tions. worst probable operating conditions with respect to supply- 


The tube manufacturer chooses these values to provide voltage variation, equipment component variation, equip- 
acceptable serviceability of the tube, making no allowance ment control adjustment, load variation, signal variation, 
for equipment variations, environmental variations, and the environmental conditions, and variations in the characteris- 
effects of changes in operating conditions due to variations _ tics of the tube under consideration and of all other electron 
in the characteristics of the tube under consideration and of devices in the equipment. 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 
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12-61 CHARACTERISTICS AND 
AVERAGE CHARACTERISTICS 

Heater Voltage. ..6. :aiw iene, se eatc 6.3 Volts 

Plate Voltageis$cis.c4 8g s5e55. oe nus: 250 Volts 
Cathode-Bias Resistor...............200 Ohms 
Amplification Factor.................- 36 

Transconductante $25.4..05. 005s Sa 4850 Micromhos 

Plate Currebt cs) sac been vee ae Oe 17 Milliamperes 


* The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 


TYPICAL OPERATION 


RADIO-FREQUENCY OSCILLATOR 


Frequency ¢ 54/095 ins pe pia wees 3370 Megacycles 
DC Plate Voltage. ......emet a, oes wee 250 Volts 

Grid Resistor +... «vices eee eee 10000 Ohms 
DGiGrid&Voltage. . wae ee —5.0 Volts 

DC Grid Current, approximate........ 0.5 Méilliamperes 
DC Plate Current. 22546 sneer 20 Milliamperes 
Power Output... ......7-. <1). eee 75 Milliwatts 


voltage within the specified tolerance. 
+ Heater current of a bogey tube at Ef =6.3 volts. 
¢ Without external shield. 


PHYSICAL DIMENSIONS 


250" +.002" DIA. 
1/32" nee PLATE CAP 
oe 
ai 


.250"+.008" - 


375" ¢.015" ~ 


030" MIN— 


375"+.015" .035"MAX 


865" .015" eset re 


.490"+.015" 


1.240" +.020" 


195"t O15" 
.425" +.030" = 


TERMINAL CONNECTIONS 


Pin 1—Internal Connection—Do Not Use 
Pin 2—Heater 

Pin 3—Cathode 

Pin 5—Cathode 

Pin 7—Heater 

Pin 8—Cathode 

Top Cap—Plate 

Disk Terminal—Grid 
Shell—Cathode RF Terminal 


562° +.005" DIA. 
PLATE TERMINAL 


nie 812" +.0035"DIA. 
GRID R-F TERMINAL 


1.031" +.008"DIA. 

CATHODE R-F TERMINAL 
2-9/16 
MAX. 


1.226"¢.010" DIA. 
SKIRT 


|. ) 310"MAX. DIA. 


NOTES: 


1. Glass shall not protrude beyond edge of anode RF terminal 
or grid RF terminal. 

2. Plate cap and grid RF terminal to be concentric with 
respect to the cathode RF terminal within 1/64 inch (run- 
out of 1/32 inch maximum). 


PLATE (tp) OR GRID (/¢) CURRENT IN MILLIAMPERES 
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AVERAGE PLATE CHARACTERISTICS 


E¢ = RATED VALUE 
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PLANAR TRIODE 12-61 


DESCRIPTION AND RATING———— 


The 2C40-A is a triode of lighthouse construction designed for use as a CW 
oscillator, radio-frequency amplifier, or plate-pulsed oscillator at frequencies 
as high as 3370 megacycles. 


The radio-frequency cathode connection is made through a disk-type 
capacitor which is incorporated in the tube. This results in a low-impedance 
radio-frequency path from the cathode to the external circuit. 


The envelope construction results in low losses, provides convenient 
electrode contact surfaces, and enables the tube to fit easily into coaxial 


circuits. 
GENERAL 
ELECTRICAL 

Cathode—Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*...... 6.3+0.3 Volts MECHANICAL 
Heater CurrentT. . aoe .0.75  Amperes Mounting Position—Any 
Direct Interelectrode Capacitances tm: Net. Weight. approximate... 2.40... 5405 1.2 Ounces 

Beemreo Pilate? (e top)... ....... 6.6 6<s i oe7 pt Cooling—Convection and Conduction 

Grid to Cathode: (g tok)..........2.15 pf 

MT CELIOOE. Gy hen ee ee ep ae 0.03 pf 


Cathode RF Connection to Cathode. . 100 


ABSOLUTE-MAXIMUM VALUES 


MAXIMUM RATINGS 


Radio-Frequency Power Amplifier or Oscillator—Class C 


NE ic a is sales os. s 3370 
Bate VOIUBIE) ei. ocsccne tien ns sn 2 D00 
RE NESW OIL TE 2 foe oe Scie fea's. ees bene —50 
peeriaee. Current gies ck mace vias ates os 25 
Peete Currentigs) ss hed alas 8.0 
Snere ea ation A oA ERY OD, hel )46.5 


Heater-Cathode Voltage? 
Heater Positive with Respect to 


Megacycles 
Volts 

Volts 
Milliamperes 
Milliamperes 
Watts 


Heater Negative with Respect to 


Cathode-Cathode RF Connection Voltage 
Cathode RF Connection Positive with 


Respectsto: Cathodes aia 90 Volts 
Cathode RF Connection Negative with 
Respéct'to Cathode? ..0 7 ee. 90 Volts 


Envelope Temperature at Hottest Point.175 C 


VLEs CAS Ane ee eee 90 Volts 

PLATE-PULSED OSCILLATOR Average During Plate Pulse......... 1.0 Amperes 
Cathode Heating Time, minimum...... 60 Seconds Plate Dissipation$. «4. ....>... 4. +....4.0° . Watts 
PP eTICUCV Tee oa as ee ee 3370 Megacycles Heater-Cathode Voltage 
Peak Positive-Pulse Plate Supply Heater Positive with Respect to 

OO ee ec ee 1400 Volts Cathode te te foes ieee, Fes ys 90 Volts 
Duty Factor of Plate Pulse§........ 0.002 Heater Negative with Respect to 
NUR a Tel Ty oe Re an 1.5 Microseconds Cathode uch mater tris) teats eete et. 90 Volts 
Plate Current Cathode-Cathode RF Connection Voltage 

Average§ . mR .3.0 Milliamperes Cathode RF Connection Positive with 

Average During’ Plate Baise nes baeter cae 2.0 Amperes Respectito: Cathode ree es 90 Volts 
Negative Grid Voltage Cathode RF Connection Negative with 

Average During Plate Pulse......... 100 Volts Respect tC atnOue aa: oe aac picts: 90 Volts 
Grid Current Envelope Temperature at Hottest 

MPD oh rer fe eat can fsa fos 1.5 Milliamperes POU etree get Eo ik ta, ee ho Us 
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CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


Heater Voltagé..4.<% ..3.5548 » 2d 35 6.3 Volts Amplification Factor:4.-5. e081 ae 35 
Plate Voltageso send sumtin ce ines ere 250 Volts Transconductance. . cee eee 5100 Micromhos 
Cathode-Bias Resistor...............200 Ohms Plate Current: 37 ou ce ee ee 17 Milliamperes 
RADIO-FREQUENCY OSCILLATOR 
Frequency shel West Won 5 eee ees 3370 Megacycles DC Grid Current, approximate........0.5 Milliamperes 
DC Plate: Voltage. 25. eee te eo Volts DC Plate Currents. eee 20 Méiilliamperes 
Grid. Resistors «tated. eens) Se 10000 Ohms Power Output... ....5¥2455. 0.22.0 ..5.75 “eee 
DC Grid'Valtages. sex4 56 0. Volts 
PLATE-PULSED OSCILLATOR 
BSQuenCY f2s Sie Soe ee eae A 3000 Megacycles Plate Current 
Duty; Factors ec eck eee 0.001 Average During Plate Pulse......... 1.0 Amperes 
Pulse{Duration een ies oo 1.6 Microseconds ean Power Output ey 
ee Pa aea Oi oe a) A en ee) APA VETAGE Lae! sidie ccc ays trek cutee aes care eheee A tts 

Peak Positive-Pulse Plate Supply A ibe beaciki ton pre tee m 

Woltace nh) ees Le ee 1 A00 Volts Average During Plate Pulse......... 300 Watts 
* The equipment designer should design the equipment so + Heater current of a bogey tube at Ef =6.3 volts. 

that heater voltage is centered at the specified bogey value, t Without external shield. 

with heater supply variations restricted to maintain heater § In any 500 microsecond interval. 


voltage within the specified tolerance. 


Absolute-Maximum ratings are limiting values of operating 


in the characteristics of the tube under consideration and of devices in the equipment. 


all other electron devices in the equipment. 
and environmental conditions applicable to any electron The equipment manufacturer should design so that ini- 
tube of a specified type as defined by its published data tially and throughout life no absolute-maximum value for 
and should not be exceeded under the worst probable condi- the intended service is exceeded with any tube under the 
tions. worst probable operating conditions with respect to supply- 

The tube manufacturer chooses these values to provide voltage variation, equipment component variation, equip- 
acceptable serviceability of the tube, making no allowance ment control adjustment, load variation, signal variation, 
for equipment variations, environmental variations, and the environmental conditions, and variations in the characteris- 
effects of changes in operating conditions due to variations tics of the tube under consideration and of all other electron 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 


under patent claims covering combinations of tubes with other devices or tubes or others. 
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1.240" +.020" 
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NOTES: 
1. Glass shall not protrude beyond edge of anode RF terminal or grid RF terminal. 


2. Plate cap and grid RF terminal to be concentric with respect to the cathode RF terminal within 1/64 
inch (run-out of 1/32 inch maximum). 


PHYSICAL DIMENSIONS 


250" +.002"DIA. 
1/32" | re PLATE CAP 
ee 


.250"+*.008"" 


+ fee SOLE O03: Dike 
PLATE TERMINAL 


375" +.015 + pees 812" +.0035"DIA. 
GRID R-F TERMINAL 


030" MIN— 


375"+.015" .035 MAX 1.031" +.008"DIA. 


865"t 015" CATHODE R-F TERMINAL i 
2-9/16 
MAX. 


.490"+.015" 


1.226" +.010"DIA. 
SKIRT 


.425"+.030" Uy 


= 1.312" MAX. DIA. 


TERMINAL CONNECTIONS BASING DIAGRAM 
Pin 1—Internal Connection—Do Not Use 
Pin 2—Heater 

Pin 3—Cathode 

Pin 5—Cathode 

Pin 7—Heater 

Pin 8—Cathode 

Top Cap—Plate 

Disk Terminal—Grid 

Shell—Cathode RF Terminal 
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DESCRIPTION AND RATING——— 


The 2C43 is a triode of lighthouse construction designed for use as a Class C 
radio-frequency amplifier or pulsed oscillator at frequencies as high as 3370 
megacycles. 

The radio-frequency cathode connection is made through a disk-type 
capacitor which is incorporated in the tube. This results in a low-impedance 
radio-frequency path from cathode to the external circuit. 

The envelope construction results in low losses, provides convenient 
contact surfaces, and enables the tube to fit easily into coaxial circuits. 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


Heater Voltage, AC or DC...... 6.3 =03- 
BRT TENGE. Sg hk eins oe pds 0.9T 
Direct Interelectrode Capacitances{ 
ents COP GtES (9 £0. DP) oko isc dees - 1.8 
Grid to Cathode: (g tok)........... 3.0 


Plate to Cathode: (p to k), maximum. 0.04 
Cathode RF Connection to Cathode. .100 


ABSOLUTE-MAXIMUM VALUES 


GENERAL 
MECHANICAL 

Mounting Position—Any 

Net Weight, approximate/771/).2. 5... 0. 1 Ounce 
Volts Cooling—Convection and Conduction 
Amperes 
pf 
pf 
pf 
pf 


MAXIMUM RATINGS 
Heater Negative with Respect to 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR— Cathod 60 re ear eran hd kn 90 Volts 
CLASS C 
TEP Valet xB Sre yc oeiha awit ococoys 1500 Megacycles Cathode-Cathode RF Connection Voltage 
Pee Plate Voltagesc i sectiis ova ach. soar 500 Volts Cathode RF Connection Positive with 
Deenere scurrent, oie. esos 6b. oe ie 40 Mi£illiamperes 
fee Aeetnode Gurrentii hi. ao es 55 Milliamperes peebeaues RL hana en Meg MON: 
Mame irmeipation. os). AS 12 Watts Cathode RF Connection Negative with 
Heater-Cathode Voltage Respect. to Cathode’... 25.242 90 Volts 
Heater Positive with Respect to 
Rea MIR AERO Cade eh Fg ka oye. co ehsid oa 90 Volts Envelope Temperature at Hottest Point.175 C 
PLATE-PULSED OSCILLATOR Plate, Dissipation gee eaes ee 12 Watts 
Heater-Cathode Voltage 
Cathode Heating Time, minimum.......60 Seconds Heater Positive with Respect to 
CEERI TTR EB aR SSE hae ke eee PP 3370 Megacycles Cathodes Sacra. eae cswta ae ok | 90 Volts 
Peak Positive-Pulse Plate Supply Heater Negative with Respect to 
BREE EA Pedi iis eau acy ca 44, | 3500 Volts Cathod eee tier deste. < Sanne 90 Volts 
yore Factor of Plate Pulse.:......:.. 0.006 Cathode-Cathode RF Connection Voltage 
PER MMASELCAON gi feo pbuh aa cs gd oe 10 Microseconds Cathode RF Connection Positive with 
Plate Current Respect:ta Cathod6.2 2i...5.-2.41% + 90 Volts 
Average During Plate Pulse........ 2.75 Amperes Cathode RF Connection Negative with 
Cathode Current Reespect to. Cathodeésro 27. os. ane 90 Volts 
Average During Plate Pulse.........4.0 Amperes Envelope Temperature at Hottest Point.175 C 


GENERAL @@ ELECTRIC 


Supersedes ET-11463 dated 9-57 


2C43 


ET-T1463A 

page CHARACTERISTICS AND TYPICAL OPERATION 

AVERAGE CHARACTERISTICS PUSH-PULL FREQUENCY TRIPLER, VALUES FOR TWO TUBES 
Heater Voltage. 656 core ks Var ees 6.3 Volts Output Frequency... ..sevecseees ss: 300 Megacycles 
Plate Voltage + i's wpe rs este ho a2 250 Volts Heater Voltage dcxcsse a. poe aes 5.8 Volts 
Cathode-Bias Resistor..............-.-- 100 Ohms DC Plate Voltage uae a eee 350 Volts 
Amplification Bacto 5 Ya vohienc k= ies aU tere Grid Resistors. i... Steen 2700 Ohms 
Transconguctance. «5. see tess 8100 Micromhos DC Grid Voltage:. 2. eee 80 Vou 

Plate Currents. care - 26 aoe re 21 Milliamperes DC Grid Current, approximate......... 30 Milliamperes 
PUSH-PULL CW OSCILLATOR, VALUES FOR TWO TUBES DC Plate Current... tenet e cree teense 50 Milliamperes 
Frequency. .....-----2+:-2++s: 350 350 Megacycles Driving Power, approximate............ 3 Watts 
Freater, VclLaNe | fssaa babes) 5.8 5.8 Volts Power Output): . oa 5 ea eee 4.4 Watts 

DG Pinte VOUAgC 25 aes eet es 360 470 Volts 

Grid Resist0r 225 hee se 1000 1000 Ohms PLATE-PULSED OSCILLATOR 

DC: Plate Current. 565057 cn 28 38 Milliamperes 

Ear Ott sieosiatel elas 02 Sats Oe Faces eee coc 
PUSH-PULL RADIO-FREQUENCY POWER AMPLIFIER—CLASS Pulse Duration: 35 4.42) 1.0 Microseconds 
C—PLATE MODULATED, VALUES FOR TWO TUBES Pulse Repetition Kater 2c. «x aes 1000 Pulses per 
Frequency «(20 00.6 cee dease eee inbe 300 Megacycles Second 
Heater: Voltage oc vies e-astvn se warecenier ints 5.8 Volts Peak Positive-Pulse Plate Supply 

DC PlatesVoltagen eee 350 Volts Voltawe a6 vic ore ee ee ee 3000 Volts 

Grid) RESIStOrs £0 en ite ocr oo 1200 Ohms Grid-BiasiResistorece ee ae ee 100 Ohms 

DC Grid. Voltage: snes os eee ee —50 Volts Plate Current 

DC Grid Current, approximate......... 40 Mi*illiamperes AVGlage. 2 sa ieee eee 2.5 Milliamperes 
DG Plate Current Ae 48 Milliamperes Average During Plate Pulse......... 2.5 Amperes 
Driving Power, approximate............ 3 Watts Power Output 

Power: Qutputectens 5008 4 oa de cet 10 Watts Average During Plate Pulse........ 1.75 Kilowatts 


* The equipment designer should design the equipment so 
that the heater voltage is centered at a value suitable for 
the application. Heater voltage variations about the center 
value should be kept as small as practical and should not, in 
any case, exceed +5%. The optimum center value of heater 
voltage depends on the cathode current and on the other 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


parameters of circuit design and operation. For specific 
recommendations, contact your General Electric tube sales 
representative. 


+ Heater current of a bogey tube at Ef =6.3 volts. 
{ Without external shield. 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others, 


PLATE (/p) OR GRID (/¢) CURRENT IN MILLIAMPERES 


120 
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80 


40 
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POWER OUTPUT 


a 

ae 
as 
as 
ne! 
as 
aU 
au 
oh 
ae 
as 
as 


Sa88 ten 


100 


AVERAGE PLATE CHARACTERISTICS 


200 


= RATED VALUE 


300 400 


PLATE VOLTAGE IN VOLTS 


OCTOBER 9, 


APPROXIMATE PLATE-PULSED OSCILLATOR PERFORMANCE 
FREQUENCY 


POWER OUTPUT VS. 


Be 0 


/ 


= 


ibe ie 


+++} 


Ey = RATED VALUE 


+ ai tie 
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Naan 


PUES ERR Aleem err 
PULSESDURATHONG = sil MieSEG. 
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NOTE 1 NOTE 2 
Glass shall not protrude beyond edge of plate Plate terminal and grid RF connection to be con- 
terminal or grid RF connection. centric with respect to the cathode RF connection 
within 1/64 inch (runout 1/32 inch, maximum). 
.375" +.002"DIA. 
32" rae 
\/ 
= a Vzz\-aeN 
cS 55" 
+.008 .562"+ .OO5"DIA. 
{ PLATE TERMINAL 
. 5" " " 
" ios" = Farner +0035 DIA. 
fe) |. GRID R-F CONNECTION 
+.020" re Pctiee 
| Hee .O30"MIN. .O35"MAX. 
" ae | " “ 
2.078 865" 4 .O3I"+.008"DIA. 
MAX. +015" [a CATHODE R-F 
a 490" CONNECTION 
BATE See 1.226" t.O10"DIA. 
ate | SKIRT 
ae tdoetOlo. 7 | -}— 1.312"MAX. DIA. 
+030" 
se 
BASING DIAGRAM 
TERMINAL CONNECTIONS 
Pin Connection 
1 Internal Connection 
2 Heater 
3 Cathode 
5 Cathode 
7 Heater 
8 Cathode 
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————DESCRIPTION AND RATING=——— 


FOR GROUNDED-GRID OSCILLATOR, AMPLIFIER, AND 
FREQUENCY MULTIPLIER SERVICE 
Metal and Ceramic Pulse Rated 
High Transconductance Shock Resistant 
100 Watts Plate Dissipation 
The 3CX100AS5 is a metal-and-ceramic, high-mu triode designed for use as 
a grounded-grid CW oscillator, amplifier, or frequency multiplier at fre- 
quencies as high as 2500 megacycles. In addition, it may be used as a plate- 
pulsed oscillator or amplifier at frequencies as high as 3000 megacycles. 
Features of the 3CX100A5 include planar electrode construction, high 
plate dissipation capability, excellent electrode isolation, low radio-frequency 
losses, high transconductance, and low interelectrode capacitances. 


GENERAL 


ELECTRICAL 
Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


Heater Voltage, AC or DC............. rs 
Heater Current at Ef =6.0 volts...... 1.07 
Cathode Heating Time, minimum...... 60 
Direct Interelectrode Capacitancest 
eee DOP atee to LO.) ye ccc kee 5 2.0 
Grid to Cathode: (g tok)........... 6.3 
Plate to Cathode: 
Ppitok). Wiakimiumsres see's. ccs 0.035 


ABSOLUTE-MAXIMUM VALUES 


MECHANICAL 
Mounting Position—Any—Only Plate Flange to be Used as a 
Socket Stop and Clamp 


Volts Net Weight, approximate..:.......... 2.5 Ounces 
Amperes Cooling 
Seconds Plate and Plate Seal—Conduction and Forced Air 
Grid and Cathode Seals—Conduction and Forced Air 
pf Recommended Air Flow Cowling—157-JAN 
pf Recommended Air Flow on Plate Radiator at Sea Level 
Incoming Air Temperature 25C, Plate 
pf Dissipation 100 Watts......... 12.5 Cu.Ft.PerMin. 


MAXIMUM RATINGS 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY 


Key-Down Conditions Per Tube Without Amplitude 


Modulation§ 
Or VOCAB Clie 0% 2 ss 4.5 to 5.7 
TMLORCY Ce FPR sir 5s, IFS Fae A wS 2500 
DC Plate Voltage’... 2 1000 
Negative DC Grid Voltage I is 150 
Peak Positive RF Grid Voltage......... 30 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEPHONY 


Carrier Conditions Per Tube For Use With a Maximum 


Modulation Factor of 1.0 


Pi pater V OltAGE. 2... o5s 6 ene 4.5 to 5.7 
“oD et eicgal alee oe irae arena naciae a aaa 2500 
PIPER OIE OCG cs arian en chen 2, Aue 600 
Negative DC Grid Voltage...........150 
Peak Positive RF Grid Voltage......... 30 
PLATE-PULSED OSCILLATOR OR AMPLIFIER 
Predter VOILAGEe™. .. oe cece e a ss 5.7 to 6.0 
ETON oo gee cue etys'a Se, 2 <4 3000 
Peak Positive-Pulse Plate Supply 

I Oia Soh .ttcs or weee > Sop een eS 3500 
Duty Factor of Plate Pulse # A. . 0.0025 
NINE SIBYREGINTY 00 cc 0g Whig oid px We 3.0 
Plate Current 

Average During Plate PulseA**. ... .3.0 


Peak Negative RF Grid Voltage....... 400 Volts 

DG Grid: Current ger oe ee 50 Milliamperes 
Volts DC Cathode Current................125 Miéilliamperes 
Megacycles exten 
Volts Plates Dissipation eee ene 100 Watts 
Volts Grid Dissipation: #ie. ats tute nates eae 2.0 Watts 
Volts Envelope Temperature at Hottest Point.300 C 

Peak Negative RF Grid Voltage....... 400 Volts 

DCG ridCrrent cara aa e tena 50 Méilliamperes 
Volts DC Cathode Current................100 Mi£illiamperes 
Sbgem ages Plate: Dissipation: ss) oc ae 70 Watts 
Volts 
Volts Grid Dissipation....... ..2.0 Watts 
Volts Envelope Temperature at Hottest Point.300 C 
Volts Negative Grid Voltage 
Megacycles Average During Plate Pulseff.......150 Volts 

Grid Current 
Volts Average During Plate Pulse.........1.8 Amperes 
WMisroseconas lates Lise a IOU: eet Aaa eee ooo 27 Watts 

Grid Dissipation Peg ees ate ec silmete « 2.0 Watts 
Amperes Envelope Temperature at Hottest Point.300 C 
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AVERAGE CHARACTERISTICS 


CHARACTERISTICS AND TYPICAL OPERATION 


Heater Voltage... . Site. Ree 6.0 Volts 

Plate Voltawes oy ois tcntie ann ako 600 Volts 

Grid Voltageth 6.5, isGct ack Foes: ieee Volts 
Amplification Factor’. 7.4 1..20%).\085) 100 

TE PANSCONGUCTAIICE §.c55 8 or ieee! 25000 Micromhos 
Pinte Cornett 9 oie vee ee eee oe 70 Méilliamperes 
RADIO-FREQUENCY POWER AMPLIFIER 

Brenueney sonic Asana” tat aie 155 500 Megacycles 
DG Pinte Voltages cnet ic heck et 900 Volts 

DG GridiVoltaves eace cta seen eae —40 Volts 

TD biate Crren ter cae 3 6 hos oa 90 Milliamperes 
DC Grid Current, approximate......... 30 Milliamperes 
Driving Power, approximate............ 6 Watts 
Userul-Power Outputt ce ae ee 40 Watts 
RADIO-FREQUENCY OSCILLATOR 

Frequency : -<<Ra wa aes: Bess: 2500 Megacycles 


* The equipment designer should design the equipment so 


Or ++ —+ 


that heater voltage is centered at some value within the 
range of 4.5 to 5.7 volts for CW operation, or 5.7 to 6.0 volts 
for pulse operation. Heater voltage variations about the 
center value should be kept as small as practical and should 
not, in any case, exceed +5%. The optimum center value 
of heater voltage depends on the cathode current and on 
other parameters of circuit design and operation. For 
specific recommendations, contact your General Electric 
tube sales representative. 

Heater current of a bogey tube at Ef =6.0 volts. 

Measured in a special shielded socket. 

Modulation essentially negative may be used if the positive 
peak of the audio-frequency envelope does not exceed 
115% of the carrier conditions. 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


DC Plate Voltage 2. 0 cee asco ee 900 Volts 
DC Grid Voltage, approximate....... —22 Volts 
DC Plate Current) > yn ee oe 90 Milliamperes 
DC Grid Correnti.: evoune, ae 10 Milliamperes 
Useful Power Outpat. ..2%.2 20; oe 17 Watts 
PLATE-PULSED OSCILLATOR 
Frequency case ween’. tand ans a 3000 Megacycles 
Heater Voltagesas. ©... 4271. +. eee 5.8 Volts 
Duty Factongeee eee. + eee 0.0025 
Pulse: Duratigities sees <s:5.-sln eee 3.0 Microseconds 
Peak Positive-Pulse Plate-Supply 

Voltages. : eee. + or es cere ee 3500 Volts 
Plate Current 

Average During Plate Pulse......... 3.0 Amperes 
Grid Current 

Average During Plate Pulse......... 1.8 Amperes 
Useful Power Output 

Average During Plate Pulse......... 1.6 Kilowatts 


{| For modulation factors less than 1.0, a higher d-c plate 
voltage may be used if the sum of the peak positive audio 
voltage and the d-c plate voltage does not exceed 1200 


volts. 


# Applications with a duty factor greater than 0.0025 should 
be referred to your General Electric tube sales representa- 


tive for recommendations. 
AIn any 5000-microsecond interval. 


**The regulation and/or series plate-supply impedance must 
be such as to limit the peak current, with the tube con- 


sidered a short circuit, to a maximum of 30 amperes. 


+{The maximum instantaneous value should be within the 


range of +250 to —750 volts. 
§§Adjusted for Ib =70 milliamperes. 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 


INITIAL CHARACTERISTICS LIMITS 


Heater Current 
BU VOUS a swe ne Te enEs, Cpe A ke 0.90 


Grid Voltage 
Ef =6.0 volts, Eb = 1000 volts, Ib=100 ma.................... —2.0 


Grid Voltage 
Ef =6.0 volts, Eb =1000 volts, Ib=1.0ma.................... 


Negative Grid Current 
Ef =6.0 volts, Eb = 1000 volts, Ec adjusted for Ib=100 ma..... 


Interelectrode Leakage Resistance 


Ef =6.0 volts, Polarity of applied d-c interelectrode voltage is such 
that no cathode emission results 
ASTIGICG ACALCRICACIODULVOIES.C.-CL aarti eo 4s ce ee 50 


Interelectrode Capacitances 


SPECIAL PERFORMANCE TESTS 


Min. 

Oscillator Power Output 

Tubes are tested for power output as an oscillator under the fol- 

lowing conditions: Ef =5.0 volts; F=2500 MC, min.; Eb =1000 

tS 2) OU, AnGad ewe he hs wee ee. a COMMA ny 15 
Pulsed-Oscillator Power Output 

Tubes are tested for power output as an oscillator under the fol- 

lowing conditions: Ef =5.8 volts; F =3000 MC, min.; epy = 3500 

volts; tp =3.0 usec. +10%; Du=0.0025 +5%; Rg a theettas for 

Ib =7.5 ma; Ec = —1.5 volts, max.; Ic= 4.5 ma, max.. etre: A 4.0 


Low Pressure Voltage Breakdown Test 


Statistical sample tested for voltage breakdown at a pressure of 54 
mm Hg. Tubes shall not give visual evidence of flashover when 
1000 volts RMS, 60 cps, is applied between the plate and grid 
terminals. 


DEGRADATION RATE TESTS 
Shock 


Max. 


1.05 


nf 0) 


—25 


8.0 


Max. 
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Amperes 
Volts 
Volts 


Microamperes 


Megohms 


Picofarads 
Picofarads 
Picofarads 


Watts 


Watts 


Statistical sample subjected to 5 impact accelerations of approximately 400 G and 0.5 milliseconds 
duration in each of three positions. The accelerating forces are applied by the Navy-type, High 


Impact (flyweight) Shock Machine. 
500-Hour Life Test 


Statistical sample operated for 500 hours as an oscillator to evaluate changes in power output with 


life. 


3CXIOOA5 
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PHYSICAL DIMENSIONS DIMENSIONS FOR 
OUTLINE (INCHES) 
Ref. Minimum Maximum 
A 1.815 1.875 
B 1.534 
Gc ae 1.475 
AeA D 1.289 1.329 
E 1.085 Pelos 
F .880 .920 
G -462 477 
H if Pigin .040 
I Bld S .185 
y .766 826 
mre ese ger Ce K .025 .046 
RADIATOR u 1.234 1.264 
ar M 1.180 1.195 
————— | N 1.025 1.035 
SS SSS SS Sa iy 1772 .792 
aoa Tosa t NOTEA.ANOG Q 541 561 
——___| | | 2 REFERENCE SURFACE R -655 .665 
| PLATE CONTACT S vee 545 
—|—|—- SURFACE ae Hots .223 
vi A U 315 325 
_|_|— NOTE 4 V .086 
GRID CONTACT x Bene .035 
fel aed ac | 7 SURFACE Y 105 145 
panies cS Z 650 850 
AD 
SUR EASE ieee DIMENSIONS FOR ELECTRODE 
ee / NOTE 2 CONTACT AREA (INCHES) 
Oe nee Ref. Dimension Contact 
SURFACE 
NOTE 2 AA .198 + .163 Plate 
AB 1.225 +.040 Grid 
AC 1.631 +.097 Heater 
AD 1.645 +.170 Cathode 


NOTES 


1. The total indicated runout of the plate contact surface with respect to 
the cathode contact surfaces will not exceed .020 inch. 

2. The total indicated runout of the cathode contact surface with respect 
to the heater contact surfaces will not exceed .012 inch. 

3. The total indicated runout of the grid contact surface with respect to 
the cathode contact surface will not exceed .020 inch. 

4. Do not clamp or locate on this surface. 

Hole provided for tube extractor through the top fin only. 

6. Measure plate shank temperature on this surface. 
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GRID VOLTAGE IN VOLTS 
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———DESCRIPTION AND RATING-——— 


FOR GROUNDED-GRID CLASS A UHF AMPLIFIER APPLICATIONS 
Metal and Ceramic Small Size 
Low Noise Conduction Cooled 


6299 
PLANAR TRIODE 


The 6299 is a high-mu metal-and-ceramic triode intended for operation as 
a grounded-grid, Class A radio-frequency amplifier at frequencies as high as 
3000 megacycles. 

Features of the tube include small size, planar electrode construction with 
close spacing, inherent rigidity, and an envelope structure convenient for 
coaxial circuit applications. 

At 1200 megacycles a noise figure of less than 8.5 decibels may be obtained 
when the 6299 is used in a grounded-grid coaxial circuit. 

In radar receivers, or similar applications, where the grid of the tube may 
be driven positive by leakage pulses, consideration should be given to use of 


the 7644 in place of the 6299. 


GENERAL 
a 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


Heater Voltage, AC or DC*...... 6.3+0.3 Volts 
MEMTISCUIIS ERIE) Ce Se es ses ce ss 0.3 Amperes 
Direct Interelectrode Capacitancest 
meeaito rate: (¢ top)... .....5-% RY eg oh 
Grid to Cathode and Heater: 
Reutty tore se. 3.65 pf 
Plate to Cathode and Heater: 
SDSS ee ee 0.015 pf 


MECHANICAL 
Mounting Position—Any 
Net Weight, approximate............. 1/6 Ounce 


Cooling—Conduction§ 


MAXIMUM RATINGS 


ABSOLUTE-MAXIMUM VALUES 


8 fi IES 200 Volts 
Positive DC Grid Voltage..............0 Volts 
Negative DC Grid Voltage............15 Volts 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


Flate Dissipation ae eee 2.0 Watts 
DC Plste-Currentnasee i ee 12. Milliamperes 
DGGhdi Currents 729403 eee 0{ Milliamperes 


Envelope Temperature at Hottest Point.150 C 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others, 
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AVERAGE CHARACTERISTICS 


Plate Voltages a 24... seer ce 175 Volts 
rtd Voltage 8 on ede to ee Volts 
Ainpincation FACtON, :.4. 2.665 ssansa- 110 

Plate Resistance, approximate........ 7300 Ohms 


CLASS A; RF AMPLIFIER 
GROUNDED-GRID, COAXIAL-TYPE CIRCUIT 


PYOQUCIICY orc cae teehee a aces Nite 450 
Plate Voltage strc prc cwart etter t eee as A 
Plate-Supply Voitage™ 7. St vires ah 
Resistor in Plate Circuit (bypassed).......... Aaa 
rid Voltages tenes ele che eer ee ee ee 0 
PIBTE CASON hee a ee a ie ea ee) 10 
BAnGWicthi, Wiktisse ee ears ete te ee ate a, ec 9 
Grail Naeem tote ier te ee are LW: 
Noise Figure, Power-Matched............... 4.5 


* The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain 
heater voltage within the specified tolerance. 

Heater current of a bogey tube at Ef =6.3 volts. 

Without external shield. 

Good thermal contact to the anode and cathode must be 
provided to conduct heat from the elements. The anode 
contact must be sufficiently flexible to keep lateral force on 
the anode terminal at a minimum. 

//The 6299 is rated only for Class A amplifier service. 

{{ Does not apply to initial-emission-velocity current. 


tt 


CHARACTERISTICS AND TYPICAL OPERATION 


bY ATSCONGIUCURNCE: 6-5 6 sous sso ckee 15000 Micromhos 
Plate Current s-viri tone ea Sots 10 Milliamperes 
Plate Voltage, approximate 

Ib =10 Milliamperes, Ec =0 Volts....125 Volts 


1200 1200 1200 3000 Megacycles 
eee! A 175 A Volts 
300 eet eles - 3,25. eMOIte 
17500 ee ae 2 Ohnis 
0 0 §§ 0 Volts 
10 10 10 10 Milliamperes 
10 10 10 10 Megacycles 
17 17 17 11 Decibels 
8.2 8.0 8.5 13.2 Decibels 


# Adjusted for Ib =10 milliamperes. 

AAdjust for Ib=10 milliamperes; range must be variable 
from 75 to 200 volts. 

**Supply should be regulated. 

T{tFor operation above 1000 megacycles, the minimum noise 
figure will generally be obtained by operation at zero bias. 
For operation below 1000 megacycles, the use of a cathode 
resistor or grid bias should be evaluated for the particular 
application. 

§§$Adjusted for Ib=10 milliamperes; 
cathode resistor recommended. 


200 ohm variable 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 
Heater Current 
Ber oO SV OMG are ae ce eee nein ee ie ied bho ee 280 300 320 Méilliamperes 
Plate Voltage 
Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib=10 ma...... 75 125 17577 Volts 
Transconductance 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10ma..... 11500 15000 Micromhos 
Amplification Factor 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10 ma.... 85 110 140 
Interelectrode Leakage Resistance 
Ef =6.3 volts, Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results. 
Grid to Cathode and Heater at 45 volts d-c............. 0.25 Megohms 
rid. to, Plete ates0G:volts d-c cal ca It castes, sSmniegunsed? Ds O Ad euricietnegeus: ies Megohms 
Interelectrode Capacitances 
RST et Piette et Dia ee eee Set ES ee ay ee kas UAE la 175 2.0 Picofarads 
Grid to Cathode and Heater: g to (h+k)................. 3.0 3.65 5.0 Picofarads 
Plate to Cathode and Heater: p to (h+-k)................. 0.015 0.025 Picofarads 
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Min. Max. 


Noise Figure—450 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib = 10 ma, F =450+5 MC... 
Noise Figure—1200 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib=10 ma, F=1200+5MC. ...... 8.5 Decibels 
Noise Figure—3000 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib = 10 ma, F =3000 +5 MC. 
Power Gain—450 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib=10 ma, F =450+ 5MC, 

RB TatA ALPE Se OV Cor SELIG as bg ee COE oe! Pals ot ela sc Perce sie eit. 15 :..+. Decibels 
Power Gain—1200 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =1200+5 MC, 

ROPSACLATIGIL ET Oe LO PSVA Gor STIITI torah a) de ene ences cis he o.oo al tems at 15 ..... Decibels 
Power Gain—3000 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =3000 +5 MC, 

PSG Se LU LCI eee ak er eee 5) eS el ay. oo 10 


Aa he 5.0 Decibels 


en oe 13.5 Decibels 


ee pe Decibels 


DEGRADATION RATE TESTS 


1000-Hour Life 
Statistical sample operated for 1000 hours to evaluate changes in transconductance and noise figure with life. 
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PHYSICAL DIMENSIONS 


— /--—.091 "+003" DIA. 


| 1 
1 


| 
440° 2.030" 


PLATE TERMINAL (NOTE }) 


J 025" MAX. RADIUS— 385° MAX. DIA. 


| : 
| 


272" MAX 205' 


GRID TERMINAL (NOTE 2) 
—— ,008" MAX. RADIUS 
REFERENCE PLANE 


— 440°+.005 DIA. — 


-- 490"+ 007" DIA 


385 MAX DIA 


CATHODE AND HEATER TERMINAL 
(NOTE 3) 


GETTER TERMINAL 


(DO NOT USE FOR ANY DC 
OR RF CONNECTION-NOTE 4) 


560 +.030 HEATER TERMINAL (NOTE 5) 


| | 
——| ~ 062+ 003" DIA 


DIMENSIONAL TOLERANCES 


NOTES: 

Maximum eccentricity 0.007” (runout 0.014”) 

Maximum eccentricity 0.008” (runout 0.016”) 

Maximum eccentricity 0.010” (runout 0.020”) 

Maximum eccentricity 0.015” (runout 0.030”) 

Maximum eccentricity 0.010” (runout 0.020”) 
Eccentricities measured with respect to center line 
through gage. Tube shall be rotated 360° in gage without 
binding. 


yPeNe 


FRACTIONAL TOLERANCES 
z OR LESS+ 008" OVER 4 +015" 
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IN MILLIAMPERES 


PLATF CURRENT 


100 200 300 400 


PLATE VOLTAGE IN VOLTS 
K-55611-TD146-1 SEPTEMBER 8, 196! 


AVERAGE TRANSFER CHARACTERISTICS 


Erie Ow Se VOLTS 


IN MILLIAMPERES 


PLATE CURRENT 


GRID VOLTAGE IN VOLTS 


K-55611-TD146-2 SEPTEMBER 8, 1961 
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NOISE FIGURE IN DECIBELS 


PREDICTED NOISE PERFORMANCE 


tent 
SN Re ER 
SSS Hee = 0 vou 
ie comes cariat Eb ADJUSTED FOR Ib = 10 MILLI AMPERES 
YL | | LL ruweo For wintuuw worse 


aut 


INPUTS CTREU TET LOSSES TNEGEEOGIED 


10 50 100 500 1000 5000 100 
FREQUENCY IN MEGACYCLES 
K-55611-T0146—3 SEPTEMBER 8, 
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00 
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OPTIMUM SOURCE RESISTANCE IN OHMS 
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6442 
PLANAR TRIODE 


ELECTRONICS 


—————=DESCRIPTION AND RATING=———— 


FOR GROUNDED-GRID OSCILLATOR AND AMPLIFIER SERVICE 
Metal and Ceramic 
Two Kilowatts Useful Pulse Power Output 


Small Size 


The 6442 is a high-mu, metal-and-ceramic triode intended for operation 
as a plate-pulsed, grounded-grid oscillator at frequencies as high as 5000 
megacycles. The 6442 is also useful as a CW, radio-frequency power amplifier 
or frequency multiplier at frequencies as high as 2500 megacycles. 

Features of the 6442 include small size, planar electrode construction with 
close spacing, inherent rigidity, an envelope structure convenient for coaxial 
circuit applications, and excellent resistance to vibration and shock. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC..........55. * Volts 
Heater Current at Ef =6.3 volts........0.9f Amperes 
Direct Interelectrode Capacitancest{ 

Seat tO Pinte: g£0 p)i.....1....... ase pr 

Grid to Cathode: (g to k)........... Shi Gai 

Plate to Cathode: (p tok), max......0.045 pf 


MAXIMUM RATINGS 


ABSOLUTE-MAXIMUM VALUES 
PLATE-PULSED OSCILLATOR SERVICE 


BREET VOMACE Soi oe cea oS: 5.7 to 6.3 Volts 
Cathode Heating Time, minimum...... 60 Seconds 
FG TO see SRC i eae 5000 Megacycles 
Peak Positive-Pulse Plate Supply 

SST TSp, 5 Suicide ik nd dell a a Lee 3000 Volts 
Duty Factor of Plate Pulsef *...... 0.001 


Pulse Duration......................2.0 Microseconds 
Plate Current 
ICUCS Merete ey i a ates 2.5  Milliamperes 


Average During Plate PulseA....... 2.5 Amperes 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


MECHANICAL 
Mounting Position—Any 
Net Weight, approximate............... 1 Ounce 
Cooling—Conduction and Convection 
Negative Grid Voltage 
Average During Plate Pulse......... 100 Volts 
Grid Current 
Average #2227" Sane. pa ee 1.25 Milliamperes 
Average During Plate Pulse........1.25 Amperes 
Plate Dissipation £2...) eee 7.5 Watts 
Peak Heater-Cathode Voltage 
Heater Positive with Respect to 
Cathodevts:3e.c3 0) eee 9U_ Volts 
Heater Negative with Respect to 
Cathode, (ay Py Fare eee: 90 Volts 


Envelope Temperature at Hottest Point 175 C 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 
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12-61 MAXIMUM RATINGS (Continued) 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR— 


CLASS C TELEGRAPHY 


Key-down Conditions per Tube Without Amplitude Modula- 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR— 


CLASS C TELEPHONY 


Carrier Conditions per Tube For Use With a Maximum 


tion** Modulation Factor of 1.0 
Flenter VOmuUnge fs toes ees 4.5 to 5.7 Volts Heater Voltage*....14:--- seen 4.5 to 5.7 Volts 
Cathode Heating Time, minimum...... 30 Seconds Cathode Heating Time, minimum.......30 Seconds 
Frequency’ is ivio'S ve eexs saris ty pein 5 we 2500 Megacycles Frequency . 50-2. 5s tenn: anne ome 2500 Megacycles 
DC Plate Voltages. 2c oes) ses wae ek 350 Volts DC Plate Voltage:: <2... ase en 275 Volts 
Negative DC Grid Voltage............. 50 Volts Negative DC Grid Voltage............. 50 Volts 
DC Pigte Current sia... eae pee a ee 35 Milliamperes DC Plate Current: 3 .)<5 - «sees oe 35 Méilliamperes 
DC Grd Current. t+. ae ees 15 Mé*illiamperes DC Grid Current. .2. 201s ae 15 Milliamperes 
Pinte Dissipation «.c.cee ea ee eee 8.0 Watts Plate Dissipation. «.. 04. ..%a nese ees 6.0 Watts 
Peak Heater-Cathode Voltage Peak Heater-Cathode Voltage 
Heater Positive with Respect to Heater Positive with Respect to 
Cathodes nce cree serte edness 90 Volts Cathodes) 6 on eee eee ee 90 Volts, 
Heater Negative with Respect to Heater Negative with Respect to 
Cathodet cats 1 Scie 90 Volts Cathode? 2. xc wees fs Poe eee oie 90 Volts 
Envelope Temperature at Hottest Point.175 C Envelope Temperature at Hottest Point.175 C 
CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 
Fieater Voltage scat. sever. oa <u tee « 6.3 Volts Amplification Factor@:.~.>2..- 57 -o se 50 
Plate Voltagése ees es a eee 350 Volts ALrarisconductancemasnes weenie: 16500 Micromhos 
Cari Voltages swe oie pene acibter —4.25 Volts Plate|Current2< sere ee ee 35 Mi*illiamperes 
PLATE-PULSED OSCILLATOR 
RY ORIUEONIE Yi 5 re int ae cha, ls oo Sar cowie nas cee we RSS Sos @ bed Suet alee lca im oxens 3500 5000 Megacycles 
Heaters Voltagerees certs rere ren is. ea rs oe titi iar cam etahcchehe ial ree) aS aceite 6.0 6.0 Volts 
Duty Factor sete sis a eae a eee be ga eas eet Shien, wale 5 ae 0.001 0.001 
Pulse Drrataoti as eee 5 os eee ote See SA tener ee ere erey Os end i RI a) 1.0 1.0 Microseconds 
BAIS OUTS COCTILICIIG ES LG Bie lire tae tion sae as OR, Six oneness cs Mia) oc see Says 1000 1000 Pulses per Second 
Peak Positive-Pulse Plate 
DUDDINs V OLCHS Rae: BN Pe ee RR ese sis ww a asl emistem dae cane we 3000 3000 Volts 
Negative Grid Voltage 
Pyerace Liring Plate Pulse Gita aoee 2 isis v4 s lo dels as oe ne 75 75 Volts 
Grit-Bias Resistant acs) Sete hes ik 5 oa os aezine aea~ «eprnesin = + 50 50 Ohms 
Plate Current 
AV erage ane ti Neeie eels od be ois ne Ss eee Pees as 2.5 2.5 Milliamperes 
PA Vetage urge eater US eter renee: 5 oo. sch, S.i5 07d wo eye Rev ono, we e's 25 2.5 Amperes 
Grid Current 
fpeg) eh Or) er Se, SONS een men Se A Cee a ee 1.25 1.25 Milliamperes 
AVETECE DMIGNG Plate PUIS6 sane ghee se oi) 5 ie io ct eer cabs oi) 1iZS 1.25 Amperes 
Useful Power Output 
PRC CLADE ee tae OF IES ii See a Ny) bore Ag Teh 010, 8, SDS © Gielen s 2.0 0.5 Watts 
AS ET ACE Loring Ete e UISG eh ate tay tae a a oi an tis, Cie Se hs hee is wi ns ws 2.0 0.5 Kilowatts 
RADIO-FREQUENCY POWER AMPLIFIER—CLASS C TELEGRAPHY 
tie LTS age at oc be an Sy ot ear dire Ni A ogee le a eg ee 1000 Megacycles 
Dees CCAD Ce ere ete ae Ro te sin eas 2 pitas hae tah aden Ewa 8 di btn 5.7 Volts 
a LS OAS ee ee a BA a Bi hin si) Aa ok « bats ain iappindy tae ah 250 Volts 
TN a eT at dite ei ah Pris ol nr tiles ai dade as tiie 1 deem ach CRS 5 OE 23 Milliamperes 
DG CridiGrremt Sire | er lene: + ae tei ce. s aes Letets ned ties. la bears aon’ 445 6.0 Milliamperes 
Ehraviria Pawertinasinede somis.0 oct Be itn. seen Ree beds Sie soba es eh bess 0.35 Watts 
Teetol Power Output sores eee ea. 5 Pe ee eee a igs BLA SS an 2.8 Watts 
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The equipment designer should design the equipment so that heater voltage is centered at some value within 


the range of 4.5 to 5.7 volts for CW operation, or 5.7 to 6.3 volts for pulse operation. Heater voltage 
variations about the center value should be kept as small as practical and should not, in any case, exceed 
+5%. The optimum center value of heater voltage depends on the cathode current and on other param- 
eters of circuit design and operation. For specific recommendations, contact your General Electric tube 


sales representative. 
+ Heater current of a bogey tube at Ef =6.3 volts. 
{ Measured in a special shielded socket. 


{| Applications with a duty factor greater than 0.001 should be referred to your General Electric tube sales 


representative for recommendations. 


#In any 5000 microsecond interval. 


AThe regulation and/or series plate-supply impedance must be such as to limit the peak current, with the 


tube considered a short circuit, to a maximum of 25 amperes. 


**Modulation essentially negative may be used if the positive peak of the audio-frequency envelope does not 


exceed 115 percent of the carrier conditions. 


INITIAL CHARACTERISTICS LIMITS 


Min. 
Heater Current 
PE ESTOS IRI To SOR LSS SS | a ae ee i 840 
Grid Voltage 
Ef =6.3 volts, Eb =350 volts 


ey TT ES. eRe Reet alee ee a a —2.5 
Transconductance 

Ef =6.3 volts, Eb =350 volts 

Peermctyscent for lee So mae. Sele flee; hc wd ocx ak 13500 


Amplification Factor 
Ef =6.3 volts, Eb =350 volts 
Bests GO MOTs Ds 35 Ing ere ail See ia Veer warner 35 


Negative Grid Current 
Ef =6.3 volts, Eb =350 volts 
SCE TEPER LOT SLD SOME ag coh il er sc Ben tes dae wie: Ce ela 


Interelectrode Leakage Resistance 
Ef =6.3 volts, Polarity of applied d-c interelectrode volt- 
age is such that no cathode emission results 
PapGarer RAC NOUe OF ROO VOLTS G-C. os ts ee ok) oii cc cack 25 
Sree ante. ab DOO, VOItS C-C8. oo ccc d Pau leyetuwe saree cis 250 


Heater-Cathode Leakage Current 
Ef =6.3 volts, Ehk =100 volts 
Heater Positive with Respect to Cathode.................... 
Heater Negative with Respect to Cathode................... 


Interelectrode Capacitances 
Ryle Sip GEV RIEN (as wo Be oe cba tor ier a a 2.10 
carne Btnode< «oto Kien ee et si, ate et oe 460 
SIMA SRLODMO CD TOK) eas ie eT 8 oe 


Bogey 


900 


— 4,25 


16500 


50 


Max. 


960 


—5.75 


19000 


65 


0.5 


Milliamperes 


Volts 


Micromhos 


Microamperes 


Megohms 
Megohms 


Microamperes 
Microamperes 


Picofarads 
Picofarads 
Picofarads 
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Min. Max. 
Pulsed-Oscillator Power Output 
Tubes are tested for power output as an oscillator under the following 
conditions: Ef =6.0 volts; F =3450 MC, min.; epy =3000 volts; tp= 
1.0 usec. +10%; prr adjusted for Du=0.001+5%; Rg adjusted for 
§ Os 8 OTe ool: kh Ric ieee ayant tens ie Shen gt Ree Nae rg ee ee Oe ee py fof een’ a Watts 
Pulse Emission 
Tubes are tested for pulse emission under the following conditions: Ef = 
6.3 volts; tp =1 to 3 usec.; Du =0.0005, min.; prr=500 pps, max.; eb= 
ecard adjusted for ig 8 amp. ogc uve awk ae 8 Cre fess oe A 175 Volts 


Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 250 mm 
Hg. Tubes shall not give visual evidence of flashover when 3000. volts 
RMS, 60 cps, is applied between the plate and grid terminals 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 20 mm 
Hg. Tubes shall not give visual evidence of flashover when 500 volts 
RMS, 60 cps, is applied between the plate and grid terminals 


DEGRADATION RATE TESTS 
Shock 


Statistical sample subjected to 5 impact accelerations of approximately 400 G and 1.0 milliseconds duration 
in each of four positions. The accelerating forces are applied by the Navy-type, High Impact (flyweight) 


Shock Machine. 
500-Hour Life Test 


Statistical sample operated for 500 hours as a pulsed oscillator to evaluate changes in power output with life. 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others, 


K-69087-72A684 


Note 


Note 


Note 
Note 
Note 
Note 
Note 
Note 


Note 


Soo EERE Been 


eh 


Note 10. 


Note 11. 
Note 12. 
Note 13. 
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—=——_ NOTE II 
APPROX.I" 368" * 003" DIA. NOTE | 
CHAMFER 64 ™ 
7"! MIN 
16 
NOTES LENGTH OF SURFACE 12!" max 
FOR ANODE BB Re | GA nan 
39" " TERMINAL NOTE 
ar MAX. 814.004" Oi Tos aulnereeti ! 
[3 DIA ‘ra 
a NOT ey 64 33 max. - 64 ‘ Se 
OTE 4 087"* O10 
NOTE 5 o7s"*: 003" \ wre 2 Pala GRID 0-C & NOTE 12 
REFERE 7 -005" = R-F TERMINAL 
SURFACE, } NOTE 5, \__t ath ees 
min.| “4 29°D " 
cf cd at Se (AZO a 
64 | NOTE 2 prea Se 64 Sane 
ve a MAX. LENGTH OF 
“ha Sai 
HODE 0-CG he 
; tes meres AND R-F E Ona 68 pe 7 
a eT et NOTE 6 ie 
4 32-32 
i Ne i 
HEATER 
TERMINAL NO. 
aie 
NOTE 10 
HEATER TERMINA 


NO.2 


.544"* 005" DIA. 
NOTE 8 


ENOS MAY BE 
DIA. SLIGHTLY ROLLED 
DIA. 


4-59 


Applies to minimum surface for anode d-c and r-f terminal only. Other surfaces must not be used for these terminal 
purposes. 

Applies to minimum surface for grid d-c and r-f terminal only. Other surfaces, except for Notes 3 and 4, must not be 
used for terminal purposes. 

Applies to minimum surfaces for grid d-c and r-f terminal only. 

The cylindrical surface of this diameter may be used for grid d-c and r-f terminal purposes. 

The surfaces defined by Notes 2, 3, and 4 shall be the only surfaces used for tube stops and clamping purposes. 

Other surfaces shall not be used for cathode d-c and r-f terminal purposes. 

Other surfaces shall not be used for anode d-c and r-f terminal purposes. 

Applies to surface designated for cathode d-c and r-f terminal. Solder at brazed joint will not exceed the maximum 
diameter. 

The maximum eccentricity of the anode and cathode with respect to the grid terminal in a prescribed jig is 0.010 (or 
maximum total runout of 0.020) and is measured by indicators at the points designated. 

The maximum eccentricity of heater-terminal No. 1 and heater-terminal No. 2 with respect to the grid terminal in a 
prescribed jig is 0.015 (or maximum total runout of 0.030) and is measured by indicators at the points designated. 
Exhaust tubulation must not be subjected to any mechanical stress. 

For reference only. Dimension does not include any possible solder fillet. 

This area is reserved for tube stamping and coding. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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FREQUENCY 


PULSED-OSCILLATOR PERFORMANCE 
POWER OUTPUT VS. 
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POWER OUTPUT IN WATTS 


CW - AMPLIFIER PERFORMANCE 
POWER OUTPUT VS. FREQUENCY 


Ep = 300 VOLTS 
b = 30 MILLIAMPERES 
DRIVING POWER = 0.5 WATT 
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QQ) ELECTRONICS 


DESCRIPTION AND RATING———— 


FOR GROUNDED-GRID OSCILLATOR, AMPLIFIER, AND 
FREQUENCY MULTIPLIER SERVICE 


Metal and Ceramic Small Size 


The 6771 is a high-mu, metal-and-ceramic triode intended for operation as 
a grounded-grid oscillator, radio-frequency power amplifier, or frequency 
multiplier at frequencies as high as 4000 megacycles. The 6771 is also useful 
as a plate-pulsed, grounded-grid oscillator at frequencies as high as 5000 
megacycles. 

Features of the 6771 include small size, planar electrode construction with 
close spacing, inherent rigidity, an envelope structure convenient for coaxial 
circuit applications, and excellent resistance to vibration and shock. 


GENERAL 


ELECTRICAL MECHANICAL 

Cathode—Coated Unipotential Mounting Position—Any 
Heater Characteristics and as Net Weight, approximate. eae 0.9 Ounces 
Heater Voltage, AC or DC. oe Volts Cooling—Conduction and Ponvertion 
Heater Current at Ef =6.3 cole Se 0. 575+ Amperes 
Direct Interelectrode Capacitancest 

isrta to Plate: (g to p).........«. 2.03 pf 

Grid to Cathode: (g tok)........4.05 pf 

Plate to Cathode: (p to k).......0.018 pf 

MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES Peak Heater-Cathode Voltage 
RADIO-FREQUENCY AMPLIFIER—CLASS A Heater Positive with Respect to 
ienter Voltage*................ 45 ¢5 67 Volts Cathode. . Dette nett e eet eee eee 90 Volts 
Heater Negative with Respect to 

De Plate Voltage...... .300 Volts Cathode 90 Volts 
Negative DC Grid altage © fps 251 WVOItS P . a Li Ce 9 ey ee 
eetater CUFTENt so ihe. hose neg os 25 Milliamperes Grid Circuit Resistance...............0.5 Megohms 
Se SS Tes a 6.25 Watts Envelope Temperature at Hottest Point.175 C 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


GENERAL @@ ELECTRIC 


Supersedes ET-T1518A dated 3-60 
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RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR— 


CLASS C TELEGRAPHY 


Key-Down Conditions per Tube Without Amplitude Mod- 


ulation § 
Fléater Voltage: - oes a aes 4.5 to 5.7 
DG Pilate Voltagens. 7 ee ee 
Negative DC Grid Voltage............. 25 
DC Mate Gorrent. 327-5 es 25 
EXD Gari RArent he eee te ee. 8.0 
Plate Liesl pAUION er, cee ee oe ee 6.25 
Peak Heater-Cathode Voltage 
Heater Positive with Respect to 
RRO MOUS os oie tncers VSN STAM Tee is scx aa 90 
Heater Negative with Respect to 
CATO Cran recreate eC eee 90 
Grid Circuit Resistance............... 0.1 


Envelope Temperature at Hottest Point.175 


Volts 

Volts 

Volts 
Milliamperes 
Milliamperes 
Watts 


Volts 


Volts 
Megohms 
Cc 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR— 


CLASS C TELEPHONY 


Carrier Conditions per Tube for Use With a Maximum 


Modulation Factor of 1.0 


Freater: Voltage ccc kee 4.5 to 5.7 
DGEPlateV oltaver seen ee 250 
Negative DC Grid Voltage............ 25 
TE ee: Urs ON ee hives Bored o 22 
Oe Gred Currestecrersse scree hoes 8.0 
ALE SISBIDACIONE nie sie sat iy, oo 5.0 


Peak Heater-Cathode Voltage 
Heater Positive with Respect to 


Cathodeser serene ee et 90 
Heater Negative with Respect to 

Cathodern nec sete ek eee es 90 

Grid Circuit Resistance............... 0.1 


Envelope Temperature at Hottest Point. 175 


Volts 

Volts 

Volts 
Milliamperes 
Milliamperes 
Watts 


Volts 


Volts 
Megohms 
Cc 


MAXIMUM RATINGS (Continued) 


FREQUENCY MULTIPLIER 


Feater Voltage... 2... 34.5 0s ane 4.5 to 5.7 
DU Plate: Voltage... +2. scrc ee eee 250 
Negative DC Grid Voltage. ... 022.508 50 
DC Plate, Currents.>.. = eect 20 
DeGnrd Currents... 20 ee eee 5.0 
Piste Dissipation? <7). 4. +s ee 
Peak Heater-Cathode Voltage 
Heater Positive with Respect to 
Cathodes. tite apa ae ee ee 90 
Heater Negative with Respect to 
Cathodes. yo he toe 90 
Grid) Circuit Resistance. ¢)....2. 25) ee 0.1 


Envelope Temperature at Hottest Point. 175 


PLATE-PULSED OSCILLATOR SERVICE 


Fieater.Voltage”.-933-eae ee 3:7, 010.0 
Cathode Heating Time, minimum...... 60 
Rrequency 54 2. cone eee eee 5000 
Peak Positive-Pulse Plate Supply 

Voltages (hee to 7 a ee eee 1750 
Duty Factor of Plate PulseJ #*.......0.001 
Pulse: Duration sens. on ste oe ee 2.0 
Plate Current 

AVCTAgeiN oe end aaaces ee tee 25 

Average During Plate PulseA......1.25 
Negative Grid Voltage 

Average During Plate Pulse.......... 75 
Grid Current 

Average ir 25 We..3e Mee ns ee eee 0.7 

Average During Plate Pulse......... 700 


Peak Heater-Cathode Voltage 
Heater Positive with Respect to 


Cathodenssack aka in te ete tee 90 
Heater Negative with Respect to 
Cathodét at lee eee 90 


Envelope Temperature at Hottest Point. 175 


CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


Heatér-Voltagetenne esi tn clone: 6.3 
PAsteIVOlthge Neel re es 250 
Grid Voltage, approximate.......... —1.6 
Amplification Factor 4... oso. din chieneas 90 
TensCOnaurt ances ie se te Sui. 9 We 23000 
Plate Currenti tie. ieee oP kas ee 25 
RADIO-FREQUENCY OSCILLATOR 

Frequencyeyecm soae are See Oem 4000 
Rleater Voltage ite a ee 4.5 
IC Plate Voltages... 2 oie fils nasa bee. 275 


Volts 
Volts 
Volts 


Micromhos 
Milliamperes 


Megacycles 
Volts 
Volts 


DC PlatetCurrentas eee ee ee 25 


ME OW esOUt DUti Bee tec unten 300 


Volts 

Volts 

Volts 
Milliamperes 
Milliamperes 
Watts 


Volts 
Volts 


Megohms 
Cc 


Volts 
Seconds 
Megacycles 
Volts 


Microseconds 


Milliamperes 
Amperes 


Volts 
Milliamperes 
Milliamperes 
Volts 


Volts 
(e 


Milliamperes 
Milliwatts 


FREQUENCY MULTIPLIER—DOUBLER TO 1000 MEGACYCLES 


HeatersV oltageduenice Wan, as Babe. o°25 
DC Plate: Voltage. 2... 2,.4:....5...250 
DC PiaterGtirrent. 8 ee ee 20 
DC Grid Voltages ee.) as —10 
DC GrdsCurrentas sees eee 5.0 
Driving: Powenmy st Wi-e bor. af © 300 


POwerOutpout gi, aan yes Se ae ee 2.0 


Volts 

Volts 
Milliamperes 
Volts 
Milliamperes 
Milliwatts 
Watts 
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* The equipment designer should design the equipment so that heater voltage is centered at some value within 
the range of 4.5 to 5.7 volts for CW operation, or 5.7 to 6.3 volts for pulse operation. Heater voltage varia- 
tions about the center value should be kept as small as practical and should not, in any case, exceed +5%, 
The optimum center value of heater voltage depends on the cathode current and on other parameters of 
circuit design and operation. For specific recommendations, contact your General Electric tube sales repre- 
sentative. 


t Heater current of a bogey tube at Ef =6.3 volts. 
{ Measured in a special shielded socket. 


§ Modulation essentially negative may be used if the positive peak of the audio-frequency envelope does not 
exceed 115 percent of the carrier conditions. 


{| Applications with a duty factor greater than 0.001 should be referred to your General Electric tube sales 
representative for recommendations. 


*In any 5000 microsecond interval. 


AThe regulation and/or series plate-supply impedance must be such as to limit the peak current, with the 
tube considered a short Circuit, to a maximum of 12.5 amperes. 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 
Heater Current 


ads a8 Bie heating leah las i le ke 530 575 620 Milliamperes 
Grid Voltage 

Ef =6.3 volts, Eb =250 WOE ID 25 Maes enc oak. ek —0.90 — 1.60 —2.65 Volts 
Grid Voltage 

Ef =6.3 volts, Eb = 250 Worte Abed mal ee oils aA ria) — 2.00 — 3.50 —5.40 Volts 
Transconductance 

Ef =6.3 volts, Eb =250 volts, Ec adjusted for Ib=25 ma... ... 18500 23000 27500 Micromhos 


Amplification Factor 
Ef =6.3 volts, Eb = 250 volts, Ec adjusted for Ib=25ma......... 60 90 120 


Negative Grid Current 
Ef =6.3 volts, Eb =250 volts, Ec adjusted forIb=25ma...._ .. Ri Big i 0.35 Microamperes 


Interelectrode Leakage Resistance 
Ef=6.3 volts, Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results 
Grid to Cathode at 100 volts d-c............................ 25 eas? ..... Megohms 
rc Se Plate at ‘500 volts d-caci soe. ey he 250 seston’ .....  Megohms 


Heater-Cathode Leakage Current 
Ef =6.3 volts, Ehk =100 volts 


Heater Positive with Respect to Cathode................ aN Pets 100 Microamperes 
Heater Negative with Respect to Cathode............__ ete eran Was 3 100 Microamperes 
Interelectrode Capacitances 
pe 8 Eee) BOG ml 0 nt en 1575 2.03 2.30 Picofarads 
Maen aL NOCeTe to ky di vier yr, Syetiy cs ae ie ey 3.60 4.05 4.55 Picofarads 


SEG aCe NO Kin Go a 0 ah kee 0.012 0.018 0.024 Picofarads 
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P 
eae SPECIAL PERFORMANCE TESTS 


Min. Max. 

Oscillator Power Output 

Tubes are tested for power output as an oscillator under the following 

conditions: Ef =4.5 volts;.F =4000 MC, min.; Eb =275 volts, Ec adjusted 

MG RdSe week SEE Mien a ey Str Weld w Peete tases ewe Eee 200 ... Milliwatts 
Low Pressure Voltage Breakdown Test 

Statistical sample tested for voltage breakdown at a pressure of 20 mm Hg. 

Tubes shall not give visual evidence of flashover when 500 volts RMS, 

60 cps, is applied between the plate and grid terminals. 


DEGRADATION RATE TESTS 


Shock 

Statistical sample subjected to 5 impact accelerations of approximately 400 G and 1.0 milliseconds duration. 
in each of four positions. The accelerating forces are applied by the Navy-type, High Impact (flyweight) 
Shock Machine. 


1000-Hour Life Test 
Statistical sample operated for 1000 hours as an oscillator to evaluate changes in power output with life. 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 


AVERAGE CONSTANT-CURRENT CHARACTERISTICS 


+ 7 AAS EAGy VER CRADLES AT AAR IASGH ARAN ws 
Hott SE SHRBRBORSE REGSAPER 


LTAMPERES 


vi 
ae 


GRID VOLTAGE IN VOLTS 
Oo 
coo 


CEG GRARR Bee ae 
—7 COCO PEERS EEE EEE EPG CGE Gere rita 
0 100 200 300 400 


PLATE VOLTAGE IN VOLT 
K-55611-TDI57~-1 Hae NOVEMBER 3, 1961 


IN WATTS 


POWER OUTPUT 


POWER OUTPUT IN WATTS 


CW AMPLIFIER PERFORMANCE 


Ep = 275 VOLTS 
Ip = 25 MILLIAMPERES 
ORIVING POWER = 0.3 WATTS 


0 
0 1 2 is A 5 
K-55611-TDI57-2 FRSQUENGY IK KI LOWEGACYCLES NOVEMBER 3, 1961 
HIGH-LEVEL CW-MULTIPLIER PERFORMANCE 
Sp eo 


AUT AS SA ARTS ea 
Ey = 275 VOLTS 

0 Ip = 20 MILLIAMPERES 
DRIVING POWER = 0.3 WATTS 


AT LOWER POWER LEVELS THE GAIN MAY BE 
EXPECTED TO BE APPRECIABLY GREATER. 


FREQUENCY IN KILOMEGACYCLES 
K-55611-TD157-3 NOVEMBER 3, 1961 


IN PERCENTAGE 


EFFICIENCY 
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16 
MAX. 


K-69087 -72A684 


Note 


Note 


Note 
Note 
Note 
Note 
Note 
Note 


Note 


Note 10. 


Note 11. 


il 


fx 


Sd el tes El 


9. 


Note 12. 
Note 13. 


.368" + .OO3" DIA. NOTE | 


APPROX. |"_ al 
CHAMFER 64 ~ 


7"! MIN. 
NOTE 9 16 or" 
LENGTH OF SURFACE 2! wax. 
FOR ANODE D-C &R-F lea 
if RMINAL NOTE 
259 max. Sie 9" max. peer “ee ey" 
ne 3"" DIA vet” Gora Sete ses" SRMAX.  S5te 


“4 NOTE4 Smin me gee 64 osr"s 010" 
NOTE 5 wt.003' \ NOTE 2 NOTE 2 | /GRID 0-C & NOTE 12 
075" 9095" “ad , 


= ———— R-F TERMIN 
REFERE NOTE 3 i (ot Rete Sa DAE eleoh alah 


SURFACE 
39"DiA 
3s'| 32 ate TP eamax. = wax. 93" 
64 | NOTE 2 Ss 32 MI 
1 2'Max. | notes | TeNGTH OF 
hil SURFACE FOR zo" | 
29" 
sic NOTE 9 AND R-F TERMINAL,” MIN. a: 
tas | 25,1 64 
4-32 | 32°32 
\ Sees 
HEATER 


HEATER TERMINA 
NO.2 


ENOS MAY BE 
SLIGHTLY ROLLED 


DIA. 
.544"% 005" DIA. 
| NOTE 8 


4-59 


Applies to minimum surface for anode d-c and r-f terminal only. Other surfaces must not be used for these terminal 
purposes. 

Applies to minimum surface for grid d-c and r-f terminal only. Other surfaces, except for Notes 3 and 4, must not be 
used for terminal purposes. 

Applies to minimum surfaces for grid d-c and r-f terminal only. 

The cylindrical surface of this diameter may be used for grid d-c and r-f terminal purposes. 

The surfaces defined by Notes 2, 3, and 4 shall be the only surfaces used for tube stops and clamping purposes. 

Other surfaces shall not be used for cathode d-c and r-f terminal purposes. 

Other surfaces shall not be used for anode d-c and r-f terminal purposes. 

Applies to surface designated for cathode d-c and r-f terminal. Solder at brazed joint will not exceed the maximum 
diameter. 

The maximum eccentricity of the anode and cathode with respect to the grid terminal in a prescribed jig is 0.010 (or 
maximum total runout of 0.020) and is measured by indicators at the points designated. 


The maximum eccentricity of heater-terminal No. 1 and heater-terminal No. 2 with respect to the grid terminal in a 
prescribed jig is 0.015 (or maximum total runout of 0.030) and is measured by indicators at the points designated. 


Exhaust tubulation must not be subjected to any mechanical stress. 
For reference only. Dimension does not include any possible solder fillet. 
This area is reserved for tube stamping and coding. 
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————DESCRIPTION AND RATING——— 


FOR GROUNDED-GRID OSCILLATOR AND AMPLIFIER SERVICE 


Metal and Ceramic 
High Transconductance 
100 Watts Plate Dissipation 


6897 


Low Interelectrode Capacitances 
Shock Resistant 


The 6897 is a metal-and-ceramic, high-mu triode designed for use as a 
grounded-grid oscillator or amplifier at frequencies as high as 2500 mega- 
cycles. 

Features of the 6897 include planar electrode construction, high plate 
dissipation capability, excellent electrode isolation, low radio-frequency 
losses, high transconductance, and low interelectrode capacitances. 


GENERAL 


ELECTRICAL 
Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


MECHANICAL 
Mounting Position—Any—Only Plate Flange to be Used as a 
Socket Stop and Clamp 


Heater Voltage, AC or DC...........* Volts Net Weight, approximate............... 2 Ounces 
Heater Current at Ef =6.3 volts..... 1.03 Amperes Cooling 
Direct Interelectrode Capacitancest Plate and Plate Seal—Conduction and Forced Air 
[rad to Plate: (g top)......-.... 2.01 pf Grid and Cathode Seals—Conduction and Forced Air 
Grid to Cathode: (g tok).........6.5 pf Recommended Air Flow Cowling—157-JAN 
Plate to Cathode: (p to k).......0.023 pf Recommended Air Flow on Plate Radiator at Sea Level 


ABSOLUTE-MAXIMUM VALUES 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 


—CLASS C TELEGRAPHY 


Key-down Conditions per Tube Without Amplitude Modu- 


Incoming Air Temperature 25C, 
Plate Dissipation 


100; Watts: o.10 sees 12.5 Cu. Ft./Min. 


MAXIMUM RATINGS 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR 
—CLASS C TELEPHONY 


Carrier Conditions per Tube for Use With a Maximum Mod- 
ulation Factor of 1.0 


lation § Heaters Voltage tie 064 4 8.32 4.5to 6.3 Volts 

OS cl) i 4.5 to 6.3 Volts DC Plate Voltage? 2. wee ee 600 Volts 

Oo et ES a en 1000 Volts Negative DC Grid Voltage............150 Volts 
Negative DC Grid Voltage............ 150 Volts Peak Positive RF Grid Voltage.........30 Volts 

Peak Positive RF Grid Voltage.........30 Volts Peak Negative RF Grid Voltage....... 400 Volts 

Peak Negative RF Grid Voltage....... 400 Volts EAS ASTI UChr an eee ee 50 Milliamperes 
EEE OLE A RROU OTIS shoe Sonia". 3 Bin. Bed dare, 50 Milliamperes DC Cathode Current, 220450 ay oe 100 Milliamperes 
peueeeteode Current... ...........0.6.- 125 Milliamperes Plate: Dissipauon siesta oe te 70 Watts 

ee SIMMTIGUION 21 Sa iiss PSs 0,00 100 Watts Grid: Dissipation saat... ee 2.0 Watts 

Seer SMI DATION Ure c  Se.  e s 2.0 Watts Envelope Temperature at Hottest 

Envelope Temperature at Hottest Point #.250 C Point #)..4-5 see es oo rae 2507. C 


Absolute-Maximum ratings are limiting values of operating 


all other electron devices in the equipment. 


and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


GENERAL 


The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


ELECTRIC 


Supersedes ET-T1303B dated 11-59 


6897 
ET-T1303C 
Page 2 
12-61 


AVERAGE CHARACTERISTICS 


AY CRE AO ee as cil dl a ts 6.3 Volts 

Ae: V MURR te Fa tek tly fee koa He 600 Volts 

RATS V ONBEE Piinccninuticd facets. © 0s Seen mv OCS 
Amplification Factor............... 95 

AL TRMOCOTOUCTANCE : 5 oi niee wiack 5 core ees 24800 Micromhos 
PARLE Mott TOG Ce anaes Oa veh s nh 75  Milliamperes 


CHARACTERISTICS AND 


TYPICAL OPERATION 


RADIO-FREQUENCY OSCILLATOR—CLASS C 


Frequency + 056 2-03 5 wes os eee 500 
Heater Voltage: a... 1. aoa 6.0 
DC Plate Voltage:.....5: 2506s 900 
DC Plate Current... 0° gee a 90 
DC:Grid Current..2 2 9.9 een 30 
DC Grid Voltage... -) 2a —40 
Useful Power Output............40 


2500 Megacycles 
5.0 Volts 
900 Volts 
90 Milliamperes 
27 Milliamperes 
—22 Volts 
17. Watts 


* The equipment designer should design the equipment so that heater voltage is centered at some value within 
the range of 4.5 to 6.3 volts. Heater voltage variations about the center value should be kept as small as 
practical and should not, in any case, exceed +5%. The optimum center value of heater voltage depends 
on the cathode current and on other parameters of circuit design and operation. For specific recommenda- 
tions, contact your General Electric tube sales representative. 


+ Heater current of a bogey tube at Ef =6.3 volts. 
t Measured in a special shielded socket. 


§ Modulation essentially negative may be used if the positive peak of the audio-frequency envelope does not 


exceed 115 percent of the carrier conditions. 


# Where long life and reliable operation are important, lower envelope temperatures should be used. 


{ For modulation factors less than 1.0, a higher d-c plate voltage may be used if the sum of the peak positive 
audio voltage and the d-c plate voltage does not exceed 1200 volts. 


AAdjusted for Ib =75 milliamperes. 


INITIAL CHARACTERISTICS LIMITS 


Heater Current 


Pet 075 VOICS Se a ee ee eye rere) ocd 


Grid Voltage 


Ei O-onV.01ts eis b— O00 LVolts ab —7,5) mage eee ee es ae 


Grid Voltage 


Ef =6.3 volts, Eb = 600 volts, Ib=1.0 ma....... 


Transconductance 


Ef =6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 


Amplification Factor 


Ef =6.3 volts, Eb = 600 volts, Ec adjusted for Ib = 


Negative Grid Current 


Ef =6.3 volts, Eb =600 volts, Ec adjusted for Ib = 


Interelectrode Leakage Resistance 


Ef =6.3 volts, Polarity of applied d-c interelectrode voltage 


is such that no cathode emission results 


Grid to Cathode at 500 volts d-c........... ie 


Interelectrode Capacitances 
Grid to Plate: (g to p) 


eric Ci AE NOO eI O40. 1) Sais ert ois) fea 
Piateto Cathodes n:toik) ores exe tes 


Min. Bogey Max. 

4 eee 950 1030 1100 
—1.3 —2.5 —3.5 

i Le eee —7.0 —9.5 —15 
Sia eek 22000 24800 27500 
72: Mawes ehaie 75 95 Lis 
fiperil bk ad PRs A Oed,, 2.0 
ee eee 50 cas okt 
rh eet os 1.89 2.01 23 
Phe cae 6.0 6.5 7.0 
et eee 0.018 0.023 0.029 


Milliamperes 
Volts 
Volts 


Micromhos 


Microamperes 


Megohms 


Picofarads 
Picofarads 
Picofarads 


.796" ANODE 


.040" 
(NOTE 4) 


341"M 


t.030" FLANGE 
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SPECIAL PERFORMANCE TESTS 


Oscillator Power Output 
Tubes are tested for power output as an oscillator under the following 
conditions: Ef =5.0 volts; F=2500 MC, min.; Eb=1000 volts; Ib= 


Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure of 27 mm 
Hg. Tubes shall not give visual evidence of flashover when 1000 volts 
RMS, 60 cps, is applied between the plate and grid terminals 


Min. Max. 


oe eyes 15 ico Watts 


DEGRADATION RATE TESTS 


Shock 


Statistical sample subjected to 5 impact accelerations of approximately 400 G and 1.0 milliseconds duration 
in each of four positions. The accelerating forces are applied by the Navy-type, High Impact (flyweight) 


Shock Machine. 
500-Hour Life Test 


Statistical sample operated for 500 hours as an oscillator to evaluate changes in power output with life. 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 


under patent claims covering combinations of tubes with other devices or tubes or others, 


RADIATOR 
————— NOTES: 
a Ses eer Lwin 1. Solder not to extend radially beyond grid RF 
a a Sahara 
> : 2. Total indicated runout of the grid-contact 
BLATELRE TERNAL surface and the cathode-contact surface with 
respect to the anode shall not exceed 0.020”. 
3. Total indicated runout of the cathode-contact 
surface with respect to the heater-contact 
surface shall not exceed 0.012”. 
4. Only this flange to be used as a socket stop 
and clamp. 
Obst .077"t .008" ‘| New pages 3 to 6 supersede pages 3 and 4 


660" .005'DiA MIN” GRID RF TERMINAL 
Oe 


(NOTE 1) CATHODE RF TERMINAL 


AND HEATER 
(NOTE 2) 
IN os6" 
ies cou 
| 


.218"4 .005" DIA 
-320'% 005" DIA 


dated 12-61. 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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RECEIVING TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 
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€B) ELECTRONICS wT, 


METAL-CERAMIC TRIODE 


FOR UHF AMPLIFIER APPLICATIONS 


DESCRIPTION AND RATING : 


The 7077 is a high-mu triode of ceramic and metal planar construction 
primarily intended for use as an r-f amplifier in the UHF range. It features 
an extremely low noise figure throughout its frequency range. The 7077 is 
especially suited for use where unfavorable conditions of mechanical shock, 
mechanical vibration, and nuclear radiation are encountered. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


MECHANICAL 
Mounting Position—Any 


See Outline Drawing on page 3 for dimensions and electrical 
connections 


MAXIMUM RATINGS 


Heater Voltage, AC or DC*...... 6.3+0.3 Volts 
Reember Currents 2))fe coy. & yk 0.24) SAmperes 
Direct Interelectrode Capacitances t 
erties lates (eo torp) veo. fine ee LO op 
PMPUCAe LON ARK egy. fos. sedi ecslel pf 
Rltpuee Deo (h4-K). oo. ws ce. 0.01 pf 
Heater to Cathode: (hto k)......... Loe pf: 
ABSOLUTE-MAXIMUM VALUES 
SIBLE VOUBIO Red 5 ais uls vais she wwe Pa 250 Volts 
Positive Peak and DC Grid Voltage. ..... 0 Volts 
Negative Peak and DC Grid Voltage....50 Volts 
maunee Dissipation... <....... a) leeVV.Atts 
DC Cathode Current.................11  Milliamperes 


Heater-Cathode Voltage 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


Heater Positive with Respect to 


Cathode sia: orcs 1 on tne tanec! a 50 Volts 
Heater Negative with Respect to 
Cathode ay. ei a ae ee 50 Volts 
Envelope Temperature§.............. PAY CS 
Grid-Circnit Resistances........5) 5. 0.01 Megohms 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 


GENERAL GQ ELECTRIC 


Supersedes ET-11488 dated 3-58 and 10-59 
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CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


Plate Supply Voltage. .250 Volts 
Resistor in Plate Circuit (bypassed). . 18000 Ohms 
RMAC OU C=ISIaS REBISTOLs fy pa hah hens @ 82 Ohms 
AIROCRTION FMCtOr a. 8 tin. nee ee ks 90 

Plate Resistance, approximate....... 9000 Ohms 


GROUNDED-GRID AMPLIFIER—450 MEGACYCLES 


Plate Supply Voltage]... ............. 250 Volts 
Resistor in Plate Circuit (bypassed)] 18000 Ohms 
Cathodésbiasuxesistoracs es gen an. ee 82 Ohms 

Plate Current. Pees sae 0, or Millamperes 
Bandwidth, SDprosiniete FEY at A oh 7.5 Megacycles 


Transconductance.... «cee e 10000 Micromhos 
Plate Current. uP ..6.5  Miulliamperes 
Grid Voltage, approxiniater 

Gm =50 Micromhos...............—5 Volts 
Power Gain, approximate... 7 7.:-..-.. 14.5 Decibels 
Noise Figure (Measured with power- 

matched input, using argon lamp 

noise source), approximate..........5.5 Decibels 


FOOTNOTES 


* The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 

+ Heater current of a bogey tube at Ef =6.3 volts. 

t Measured using a grounded adapter that provides shielding 
between external terminals of tube. 

§ Operation below the rated maximum envelope temperature 
is recommended for applications requiring the longest 


OUTLINE DRAWING 


.335"MAX. DIA. 
ALL INSULATORS 


possible tube life. The 7077 is also capable of operation at 
envelope temperatures much higher than the rated maxi- 
mum values. For specific recommendations concerning 
higher temperature operation, contact your General 
Electric tube sales representative. 


| Lower supply voltage and a lower value of resistor may be 


used in the plate circuit with some sacrifice in uniformity 
of performance. 


TYPICAL GROUNDED-GRID AMPLIFIER CIRCUIT USING THE 
7077 


INSULATOR 


.275"+.004" 
DIA. 
per cinta See! 


.040"+.006" \ 
ey 


165" 
.099"+4.005" 4.009" 


.027"4.003" 


INSULATOR 


100"t.005" 925"+4 003" 
Oe EN is, 


CATHODE 


INSULATOR 


HEATER 


.090"4.004" Le a 090"+ .004" 


DIA. DIA. 


.030" | 
ooo MIN. 


-280" 
hole 


1—Maximum eccentricity of anode, grid, and cathode 0.005” 


from center line. 


2—Maximum eccentricity of insulators 0.010” from center line. 
3—Center line of grid ring used as reference line for horizontal 


tolerances. 


4—Bottom surface of grid ring used as reference line for verti- 


cal tolerances. 


INITIAL CHARACTERISTICS LIMITS 


Min. 
Heater Current 
ASST VOLUS truce aetna We Ve lo eee nk Rt eee eae 222 


Plate Current 


Ef =6.3 volts, Ebb = 250 volts, Ry, = 18000 ohms, Rk = 82 ohms 
(bypassed). . acd Rael chins eieee ols o2.tre aee 4.5 


Transconductance 


Ef =6.3 volts, Ebb =250 volts, Ry, =18000 ohms (bypassed), 
Recess. WV TIASSEd hal, bw ee EUG Sas oi ene ete 7000 


Transconductance Change with Heater Voltage 
Difference between Transconductance measured at Ef = 6.3 and 
Ef =6.0 volts (other conditions the same) expressed as a per- 
ESTEE s, 4, tenella, can eg oy ees Otte ke Se Ae ame meR Ps ect ey 


Amplification Factor 


Ef =6.3 volts, Ebb =250 volts, R;, =18000 ohms (bypassed), 
SECA ONINS OY Passed) mii e +a eens yok yi Gdee eee 65 


Interelectrode Capacitances 
Capi UG SaGtee dS LO DP) Me cas. Pe. coos ae liek nas nes 0.84 
See MRMM UNECE 1K) a tes PCa ae ales nt ce cant ohare We. sos bby ed ee} 
BPE eC eC Fiske) cotunee hee we Ge BAN cmos 2 bon! 8 re 0.004 
Meare rOmsathodern( 1st Ou ibeewet ison wilt aie cor acne ds 0.80 


Heater-Cathode Leakage Current 


Ef =6.3 volts, Ehk = 100 volts 
Heater Positive with Respect to Cathode............... 
Heater Negative with Respect to Cathode..7........... 


Interelectrode Leakage Resistance 


Ef =6.3 volts, Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results. 


Grid Emission Current 


Ef = 7.0 volts, Ebb = 250 volts, Ecc = —20 volts, Rk =82 ohms 
(bypassed), Rg =0.1 meg, R; =18000 ohms (bypassed)....... 


Bogey 


240 


6.5 


10000 


90 


SPECIAL PERFORMANCE TESTS 


Min. 
Noise Figure 
Ef =6.3 volts, Ebb = 250 volts, Rk =82 ohms, R,; = 18000 ohms, 
1 Pear EN Gene Vek Pf Baad Eel yds: ad Ra Oe Re Sa ee 


Noise Figure at Reduced Heater Voltage 


Ef =6.0 volts, Ebb = 250 volts, Rk = 82 ohms, R; =18000 ohms, 
Fei uri Ce eee ene ee Ree ce eel etna cha ho diadna crn dhe naiiars 


Power Gain 
Ef =6.3 volts, Ebb = 250 volts, Rk = 82 ohms, R;, = 18000 ohms, 
ovate SOC eal ot eee hn ee Mae ge oe ye Gh ta Steg ES 


Bogey 


sha) 


14.5 


Max. 


258 


8.5 


13000 


20 


115 


2.0 


Max. 


6.6 


8.1 
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Milliamperes 


Milliamperes 


Micromhos 


Percent 


Picofarads 
Picofarads 
Picofarads 
Picofarads 


Microamperes 
Microamperes 


Megohms 
Megohms 


Microamperes 


Decibels 


Decibels 


Decibels 
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SPECIAL PERFORMANCE 


Grid Recovery 


Charge in Average Piste Uintent... 2.566 0s Sov cc nets 
Peak Plate Current Backswing...................... 


Tubes with poor grid recovery affect circuit operation, when 
the grid is driven positive by a pulse of signal or noise, some- 
what as if a parallel RC circuit were in series with the grid. 
This effect may occur in tubes of any type, but is unimportant 
in many applications. In the majority of 7077 tubes the 
effect is negligible, but to eliminate the few in which it may 
be excessive, tubes are tested under the following conditions: 
Ef =6.3 volts, Ebb = 250 volts, R, =0.01 meg. Ec is adjusted 
for Ib=3.0 ma. 

Upon application to the grid of a 5 volts positive pulse 
(prr=60 pps, duty factor =0.0012) the change in average 
plate current is noted, and the peak plate current backswing 
is measured. The following diagram shows qualitatively the 
plate current-time relationship for a tube (with poor grid 
recovery) subjected to this test. 


Low Frequency Vibrational Output....................-. 


Statistical sample is subjected to vibration in each of two 
planes at 40 cps, with peak acceleration 15G. Tube is 


Variable Frequency Vibrational Output 


The tube is designed to be free of vibrational outputs in 
excess of 15 mv RMS at any frequency within the range 
100-2000 cps, when vibrated in either of two planes at 10G 


Low Pressure Voltage Breakdown Test 


Statistical sample tested for voltage breakdown at a pressure 
of 8mm Hg, to simulate an altitude of 100,000 feet. 
Tubes shall not give visual evidence of flashover or corona 


DEGRADATION 


Fatigue 


Statistical sample vibrated for a total of 96 hours, 48 hours 
in each of two planes, at a peak acceleration of 10G. 
Frequency is 60 cps. Tubes are operated during the test 
with Ef =6.3 volts (no other voltages applied). Following 
the test, tubes are evaluated for low frequency vibrational 
output, heater-cathode leakage, heater current, noise 
figure, and gain. 


TESTS (Continued) 


Restos a tet Sot 0.6 Milliamperes 
hore ahr ek eect 1.0 Miulliamperes 


PLATE CURRENT VS. TIME 
—GRID RECOVERY TEST 


AVERAGE CURRENT BEFORE PULSES ARE APPLIED 
| ESSE ee PULSE CURRENT 


AVERAGE CURRENT WITH PULSES APPLIED 


PLATE CURRENT 


PEAK PLATE CURRENT BACKSWING 


TIME 


Min. Bogey Max. 
Se ed Seite ee 10 Millivolts RMS 


operated with Ef =6.3 volts, Ebb=150 volts, Rk =82 ohms 
(bypassed), Ry, = 10000 ohms. 


peak acceleration. Electrical conditions for this test are the 
same as for Low Frequency Vibrational Output. 


when 300 volts RMS, 60 cps, is applied between the plate 
and grid terminals. 


RATE TESTS 


Shock 


Statistical sample subjected to 5 impact accelerations of 
approximately 450G in each of four positions. The acceler- 
ating forces are applied by the Navy-type, High Impact 
(flyweight) Shock Machine using a 30° hammer angle. 
Tubes are operated during the test with Ef=6.3 volts, 
Eb=150 volts, Ehk=+100 volts, and Rk=82 ohms. 
Following the test, tubes are evaluated for low frequency 


7077 
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DEGRADATION RATE TESTS (Continued) 


vibrational output, heater-cathode leakage, heater current, 
noise figure, and gain. 


Stability Life Test 
Statistical sample operated under Intermittent Life Test 
conditions is evaluated for percent change in trans- 
conductance of individual tubes, from the initial reading to 
readings following 2 hours and 20 hours of the life test. 


Survival Rate Life Test 
Statistical sample operated under Intermittent Life Test 
conditions is evaluated for shorted and open elements, 
transconductance, and noise figure following approximately 
100 hours of life test. 


Intermittent Life Test 

Statistical sample operated for 1000 hours under the follow- 
ing conditions: Ef =6.3 volts (cycled—on 1%% hours, off 
1, hour), Ebb =300 volts, Ehk = +70 volts d-c, Rk =82 
ohms, R,; =18000 ohms, and Rg=0.1 meg. Tubes are 
evaluated, following 500 and 1000 hours of life test, for 
shorted or open elements, heater current, transconductance, 
noise figure, gain, heater-cathode leakage, and _ inter- 
electrode leakage resistance. 


High-Temperature Intermittent Life Test 
Statistical sample operated for 1000 hours under Inter- 
mittent Life Test conditions except that minimum envelope 
temperature shall be 250C. Tubes are evaluated, following 
500 and 1000 of life test, for shorted or open elements, 
heater current, transconductance, heater-cathode leakage, 
and interelectrode leakage resistance. 


Interface Life Test 
Statistical sample operated for 1000 hours with Ef =6.6 
volts, no other voltages applied, and evaluated for cathode 
interface resistance following the life test. 


Heater-Cycling Life Test 

Statistical sample operated for 2000 cycles minimum to 
evaluate and control heater-cathode defects. Conditions of 
test include Ef =7.0 volts cycled for one minute on and one 
minute off, Eb=Ec=0 volts, and Ehk=70 volts with 
heater positive with respect to cathode. Following this test, 
tubes are evaluated for open heaters, heater-cathode 
shorts, and heater-cathode leakage current. 


Note: The conditions for some of the indicated tests have 
deliberately been selected to aggravate tube failures 
for test and evaluation purposes. In no sense should 
these conditions be interpreted as suitable operating 
conditions. 


AVERAGE PLATE CHARACTERISTICS 
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AMPLIFICATION FACTOR (,) 
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AVERAGE TRANSFER CHARACTERISTICS 
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€Q ELECTRONICS 7266 7266 
METAL-CERAMIC DIODE 


eo, ————=DESCRIPTION AND RATING-——— 


a * The 7266 is a cathode-type diode of ceramic-and-metal planar construc- 
tion. It is intended for detector, high-frequency instrument probe, and low- 


current rectifier applications. The 7266 is especially suited for use where 
 g | o— unfavorable conditions of mechanical shock, mechanical vibration, and nu- 


clear radiation are encountered. 


GENERAL 
ELECTRICAL MECHANICAL 

Cathode—Coated Unipotential Mounting Position—Any 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*...... 6.3+0.3 Volts See Outline Drawing on page 3 for dimensions and electrical 
PAPO ASTISTONE Fn oi sce os 20k en OL, 0.215 Amperes connections 
Direct Interelectrode Capacitances t 

Piece. to. Cathode: (p to.k}....,.....1.0 pf 

Heater to Cathode: (h to k)......... ica DE 


MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 


Peak Inverse Plate Voltage...........600 Volts Cathode stirirc nace: cece 50 Volts 
Steady-State Peak Plate Current....... 11 Milliamperes Heater Negative with Respect to 
SpeetMEpie CHITents Viren sks fi. es 2.2 Milliamperes Cathode: ti4 Wiens tos eee 50 Volts 
Heater-Cathode Voltage Envelope Temperature at Hottest 

Heater Positive with Respect to Point $e ee eee oe 250m 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron The equipment manufacturer should design so that ini- 
tube of a specified type as defined by its published data tially and throughout life no absolute-maximum value for 
and should not be exceeded under the worst probable condi- the intended service is exceeded with any tube under the 
tions. worst probable operating conditions with respect to supply- 


The tube manufacturer chooses these values to provide voltage variation, equipment component variation, equip- 
acceptable serviceability of the tube, making no allowance ment control adjustment, load variation, signal variation, 
for equipment variations, environmental variations, and the environmental conditions, and variations in the characteris- 
effects of changes in operating conditions due to variations _ tics of the tube under consideration and of all other electron 
in the characteristics of the tube under consideration and of _ devices in the equipment. 


AVERAGE CHARACTERISTICS 


Tube Voltage Drop 
Trteas DAT satner ed Ca eee me Wee Chews eka mea MME wee eae Gime le a | 1.0 Volts 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 


GENERAL @@ ELECTRIC 


Supersedes 7266 Description & Rating sheet dated 6-59 
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AVERAGE CHARACTERISTICS (Continued) 
FOOTNOTES 


* The equipment designer should design the equipment so that heater voltage is centered at the specified bogey 
value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 

Heater current of a bogey tube at Ef = 6.3 volts. 

Measured using a grounded adapter that provides shielding between external terminals of tube. 

Operation below the rated maximum envelope temperature is recommended for applications requiring the longest 
possible tube life. The 7266 is also capable of operation at envelope temperatures much higher than the rated 
maximum values. For specific recommendations concerning higher temperature operation, contact your General 
Electric tube sales representative. 


Or ++ —b 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 
Heater Current 
EGl DS. ORNS ee eters PEE PER edn ks Rows anc 198 215 232 Milliamperes 
Tube Voltage Drop 
Ef =6.3 volts, Eb adjusted for Ib=1.0 ma.................... 0.4 1.0 2.0 Volts 
Tube Voltage Drop at Reduced Heater Voltage 
Ef =5.7 volts, Eb adjusted for Ib=1.0 ma.................... ot: i 2.3 Volts 
Emission 
Bim Georvolte; b= 9 volts d-c) 40s, non dine ve elk 10 Las ... _Milliamperes 
Plate Current 
Ef =6.3 volts, Ebb =0 volts, R; =40000 ohms................. 2 8 16 Microamperes 
Interelectrode Capacitances 
PARL ee oC at nOner 11) LOUK Na vre 1s tipi oc ak sca oh 0.7 1.0 1.3 Picofarads 
Vp Per bags i Ecru tera Poa oot oO Pry ae OE: Ft oe re 0.9 1.3 1.7 Picofarads 
Heater-Cathode Leakage Current 
Ef = 6.3 volts, Ehk = 100 volts 
Heater Positive with Respect to Cathode................. ae ae 20 Microamperes 
Heater Negative with Respect to Cathode................ ae ae 20 Microamperes 
Interelectrode Leakage Resistance 
Ef =6.3 volts. Polarity of applied d-c interelectrode voltage is 
such that no cathode omission results. 
BOLE LOLALS Ber UU NOILS A -Com ase. yc a nt 10000 ar ... Megohms 


SPECIAL PERFORMANCE TESTS 


Low Pressure Voltage Breakdown Test shall not give visual evidence of flashover or corona when 300 
Statistical sample tested for voltage breakdown at a pressure volts RMS, 60 cps, is applied between the plate and cathode 
of 8mm Hg, to simulate an altitude of 100000 feet. Tubes terminals. 


DEGRADATION RATE TESTS 
Fatigue 
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 
10G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. 
Tubes are operated during the test with Ef =6.3 volts and Ehk = +100 volts. Following the test, tubes are 
evaluated for heater-cathode leakage and heater current. 


Shock 
Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. The 


accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer 
angle. Tubes are operated during the test with Ef = 6.3 volts and Ehk = +100 volts. Following the test, tubes are 
evaluated for heater-cathode leakage and heater current. 


Survival Rate Life Test 
The combined statistical samples subjected to the Intermittent and Standby Life Tests are evaluated for shorted 


and open elements and tube voltage drop following approximately 100 hours of life test. 


Intermittent Life Test 
Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled—on 134 hours, 


off 44 hour), Ebb=220 volts RMS, Ehk= —70 volts d-c, R,=0.13 meg, C,=1.0 uf, and Rs=1300 ohms. 
Tubes are evaluated, following 500 and 1000 hours of life test, for shorted or open elements, heater current, tube 
voltage drop, heater-cathode leakage, interelectrode leakage resistance, and emission. 


Standby Life Test 
Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled—on 134 hours, 


off 14 hour) no other voltages applied. Tubes are evaluated, following 500 and 1000 hours of life test, for shorted 
or open elements, heater current, tube voltage drop, heater-cathode leakage, interelectrode leakage resistance, 


and emission. 


Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions 


of test include Ef=7.0 volts cycled for one minute on and one minute off, Eb=0 volts, and Ehk=70 volts 
with heater positive with respect to cathode. Following this test, tubes are evaluated for open heaters, heater- 
cathode shorts, and heater-cathode leakage current. 


Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures 
for test and evaluation purposes. In no sense should these conditions be interpreted as suitable operating 


conditions. 
-335"MAX. DIA. 
ALL INSULATORS 
.275"+.004* 
DIA. 
| 
— -ANODE .. _.040"+.006" f 
_INSULATOR _ 100"%.005" 025° ; 
__CATHODE _ £.0035 | 
315% 
OUTLINE _ INSULATOR _ A ers 
DRAWING 
.050" +.008" eye 
__HEATER AA 
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ELECTRONICS 


7289 7289 
ET-F22 
PLANAR TRIODE at 


DESCRIPTION AND RATING 


FOR GROUNDED-GRID OSCILLATOR, AMPLIFIER, AND 
FREQUENCY MULTIPLIER SERVICE 
Metal and Ceramic Pulse Rated 
High Transconductance Shock Resistant 
100 Watts Plate Dissipation 


The 7289 is a metal-and-ceramic, high-mu triode designed for use as a 
grounded-grid CW oscillator, amplifier, or frequency multiplier at frequencies 
as high as 2500 megacycles. In addition, it may be used as a plate-pulsed 
oscillator or amplifier at frequencies as high as 3000 megacycles. 

Features of the 7289 include planar electrode construction, high plate 
dissipation capability, excellent electrode isolation, low radio-frequency 
losses, high transconductance, and low interelectrode capacitances. 


GENERAL 


ELECTRICAL 
Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


_woitage,.AC or DC. ...sis.-216..* 
Heater Current at Ef =6.0 volts...... 1.0t 
Cathode Heating Time, minimum...... 60 
Direct Interelectrode Capacitances{ 
meme tate: (f LO Pp)... ...... <5. 2.0 
Grid to Cathode: (g tok)........... 6.3 
Plate to Cathode: 
ieee ks MAKIN: 60S. 0.035 


ABSOLUTE-MAXIMUM VALUES 


MECHANICAL 
Mounting Position—Any—Only Plate Flange to be Used as a 
Socket Stop and Clamp 


Volts Net Weight, approximate............. 2.5 Ounces 
Amperes Cooling 
Seconds Plate and Plate Seal—Conduction and Forced Air 
Grid and Cathode Seals—Conduction and Forced Air 
pf Recommended Air Flow Cowling—157-JAN 
pf Recommended Air Flow on Plate Radiator at Sea Level 
Incoming Air Temperature 25C, Plate 
pf Dissipation 100 Watts.........12.5 Cu.Ft.PerMin. 


MAXIMUM RATINGS 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY 


Key-Down Conditions Per Tube Without Amplitude 


Modulation§ 
EE MERWE. 5 Ses SK 4.5 to 5.7 
re ee ees St at isk Feel 2500 
Og UE ET 1000 
Negative DC Grid Voltage...........150 
Peak Positive RF Grid Voltage.........30 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEPHONY 


Carrier Conditions Per Tube For Use With a Maximum 


Modulation Factor of 1.0 


eer WOMLEGE | Se Soe 4.5 to 5.7 
OSS er er 2500 
mmeaate Voltage. . ...p 666s ea ean 600 
Negative DC Grid Voltage...........150 
Peak Positive RF Grid Voltage.........30 


PLATE-PULSED OSCILLATOR OR AMPLIFIER 


Daaeeer. Voltage”................ 5.7 to 6.0 
IEE 0 Wc aid w a's Woost adage aon ns 3000 
Peak Positive-Pulse Plate Supply 
TN oc Wie cicero e's 3500 
Duty Factor of Plate Pulse * A... ..0.0025 
PATE OP 3.0 


Plate Current 


Average During Plate Pulse A**. .. . .3.0 


Peak Negative RF Grid Voltage....... 400 Volts 

DGiGrid Currentheas en oe Pr a see 50 Milliamperes 
Volts DC Cathode Current... ..2....:..2-.125 Milliamperes 
Megacycles Serer 
Volts PlatesDissipation sere ee ee te 100 Watts 
Volts RxTIC | iSSI DELO geen art cent re race oe 2.0 Watts 
Volts Envelope Temperature at Hottest Point.300 C 

Peak Negative RF Grid Voltage....... 400 Volts 

DC Grid*Currentoem. ote ee 50 Méilliamperes 
Volts DC Cathode Current................100 M*£illiamperes 
Megacycles yy ae 
Volts Plater DISsi pation eet eer erent ee 70 Watts 
Volts Grid issination socks 6. ao ..2.0 Watts 
Volts Envelope Temperature at Hottest Point.300 C 
Volts Negative Grid Voltage 
Megacycles Average During Plate Pulseff....... 150 Volts 

Grid Current 
Volts s 

Average During Plate Pulse......... 1.8 Amperes 

Ae PRO Plater Lissination erases ie ee ce 27 Watts 

CSrid DBS RUION se aes in ae hey ws 2.0 Watts 
Amperes Envelope Temperature at Hottest Point.300 C 
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CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


PIPES V OUREE Sc epee cet ey ses 6.0 Volts 

PIMCe VON GRE iis feb irate etn stars oh 600 Volts 

Korie VOltHee SS ina <n sore kame ites as Owes Volts 
PRETO CIO eRCUOE card wo ieee bbe 5 100 
ESTILO or 9 osc s A oe ES 25000 Micromhos 
rE eo) een eae 2 OR oe eee ar 70 Milliamperes 
RADIO-FREQUENCY POWER AMPLIFIER 

Upp ryt hn st Pee Nee ve yn ee 500 Megacycles 
DO aE OAS foes an gnc isan oat 900 Volts 

DO RSI OLLODC iene i nates —40 Volts 

EMS Pinte COUPON fees oe tas sas oo ere, 90 Milliamperes 
DC Grid Current, approximate......... 30 Milliamperes 
Driving Power, approximate............6 Watts 
Roger Power Outputs cee ea cee oe 40 Watts 
RADIO-FREQUENCY OSCILLATOR 

PPR Y tek can cade yee 2500 Megacycles 


* The equipment designer should design the equipment so 
that heater voltage is centered at some value within the 
range of 4.5 to 5.7 volts for CW operation, or 5.7 to 6.0 volts 
for pulse operation. Heater voltage variations about the 
center value should be kept as small as practical and should 
not, in any case, exceed +5%. The optimum center value 
of heater voltage depends on the cathode current and on 
other parameters of circuit design and operation. For 
specific recommendations, contact your General Electric 
tube sales representative. 

Heater current of a bogey tube at Ef =6.0 volts. 

Measured in a special shielded socket. 

Modulation essentially negative may be used if the positive 
peak of the audio-frequency envelope does not exceed 
115“, of the carrier conditions. 


corn ++ —t- 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


DC Plate Voltage... . 1 iw sees. UU Vos 
DC Grid Voltage, approximate....... —22 Volts 
DG.-Plate Current; ... cee wee ae ee 90 Miilliamperes 
DC Grid’ Current=+.. 2) eee ee 10 Milliamperes 
Useful Power Output:. - foes. eee - eer 17 Watts 
PLATE-PULSED OSCILLATOR 
Frequentys2 2.6 6.b.21<< eee or 3000 Megacycles 
Heater: Voltage.2 : 3. .« see eee ee 5.8 Volts 
Duty Factor: 2.44 «2+ +> See oe 0.0025 
Pulse: Duration. .-. 2. ci: separa eve 3.0 Microseconds 
Peak Positive-Pulse Plate-Supply 

Voltage. os «hc -< 5.2.2 eae 3500 Volts 
Plate Current 

Average During Plate Pulse......... 3.0 Amperes 
Grid Current 

Average During Plate Pulse......... 1.8 Amperes 
Useful Power Output 

Average During Plate Pulse......... 1.6 Kilowatts 


{| For modulation factors less than 1.0, a higher d-c plate 
voltage may be used if the sum of the peak positive audio 
voltage and the d-c plate voltage does not exceed 1200 


volts. 


* Applications with a duty factor greater than 0.0025 should 
be referred to your General Electric tube sales representa- 
tive for recommendations. 


AIn any 5000-microsecond interval. 


**The regulation and/or series plate-supply impedance must 
be such as to limit the peak current, with the tube con- 
sidered a short circuit, to a maximum of 30 amperes. 


+tThe maximum instantaneous value should be within the 
range of +250 to —750 volts. 


§§Adjusted for Ib =70 milliamperes. 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with réspect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements, In the absence of an express written agreement to the contrary 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others, 
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INITIAL CHARACTERISTICS LIMITS 


Heater Current 
Mik POC NCNM oe wr heer 2 a hes neice child wu awd cece: 0.90 


Grid Voltage 
Ef =6.0 volts, Eb = 1000 volts, Ib=100 ma.................... — 2.0 


Grid Voltage 
Ef =6.0 volts, Eb = 1000 volts, Ib=1.0 ma.................... 


Negative Grid Current 
Ef =6.0 volts, Eb = 1000 volts, Ec adjusted for Ib=100 ma..... 


Interelectrode Leakage Resistance 


Ef =6.0 volts, Polarity of applied d-c interelectrode voltage is such 
that no cathode emission results 
isn LOmeeLnoue St. O00. VOltRd-C: oc 1s fis sos Sede s even ee. 50 


Interelectrode Capacitances 


pg tle coy) 4 Ela gh tage) POE em Sra hes ee ga er 1.95 
AES Sete BE NOGe UR COCK) wee cre hie sachs shored eocacaa wen 5.6 
EMAC MAR SACIMNAE TT RO: )raviete cSt ieherc ints sa Son eed cinc Surgiimc fens e < 


SPECIAL PERFORMANCE TESTS 


Min. 

Oscillator Power Output 

Tubes are tested for power output as an oscillator under the fol- 

lowing conditions: Ef =5.0 volts; F=2500 MC, min.; Eb =1000 

ie PO ep Te Bo 5 Oh, i ee ee ree 15 
Pulsed-Oscillator Power Output 

Tubes are tested for power output as an oscillator under the fol- 

lowing conditions: Ef =5.8 volts; F =3000 MC, min.; epy =3500 

volts; tp =3.0 usec. 10%; Du=0.0025 +5%; Rg naire for 

Ib =7.5 ma; Ec = —1.5 volts, max.; Ic =4.5 ma, max.. he ee se 4:0) 


Low Pressure Voltage Breakdown Test 


Statistical sample tested for voltage breakdown at a pressure of 54 
mm Hg. Tubes shall not give visual evidence of flashover when 
1000 volts RMS, 60 cps, is applied between the plate and grid 
terminals. 


DEGRADATION RATE TESTS 
Shock 


Max. 


1.05 


—7.0 


—25 


8.0 


245 
7.0 
0.035 


Max. 


Amperes 


Volts 


Volts 


Microamperes 


Megohms 


Picofarads 
Picofarads 
Picofarads 


Watts 


Watts 


Statistical sample subjected to 5 impact accelerations of approximately 400 G and 0.5 milliseconds 
duration in each of three positions. The accelerating forces are applied by the Navy-type, High 


Impact (flyweight) Shock Machine. 
500-Hour Life Test 


Statistical sample operated for 500 hours as an oscillator to evaluate changes in power output with 


life. 
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PHYSICAL DIMENSIONS DIMENSIONS FOR 
OUTLINE (INCHES) 
Ref. Minimum Maximum 
A 1.815 1.875 
B 1.534 
G cane 1.475 
NCTE: D 1.289 1.329 
E 1.085 1.135 
F .880 .920 
G 462 477 
H 2. .040 
I 125 185 
J .766 826 
K 025 046 
RADIATOR L 1.234 1.264 
, M 1.180 1.195 
— ind 9 N 1.025 1.035 
= eee P ee: .792 
= TE 4 6 Q 541 DOL 
_ 215 |= rererence SURFACE R 655 665 
PLATE CONTACT s ve 545 
—|—|— SURFACE $0: PAS) 223 
vi A U 315 325 
_|_|—NoTe 4 V .086 
ma x AB Ww .100 
pot GRID CONTACT xX Te .035 
wend Gaieoealeed AC motes | Y 105 145 
a = Y Z 650 850 
8. AD 
A | icy es SURKACE DIMENSIONS FOR ELECTRODE 
| orm yA NOTE 2 CONTACT AREA (INCHES) 
galt yl = 
tH CRIOOECGR AEE Ref. Dimension Contact 
SURFACE 
T NOTE 2 AA 198 + .163 Plate 
V r | AB 1.225 +.040 Grid 
U AC 1.631 +.097 Heater 
AD 1.645 +.170 Cathode 


NOTES 


1. The total indicated runout of the plate contact surface with respect to 
the cathode contact surfaces will not exceed .020 inch. 

2. The total indicated runout of the cathode contact surface with respect 
to the heater contact surfaces will not exceed .012 inch. 

3. The total indicated runout of the grid contact surface with respect to 
the cathode contact surface will not exceed .020 inch. 

4. Do not clamp or locate on this surface. 

Hole provided for tube extractor through the top fin only. 

6. Measure plate shank temperature on this surface. 


un 
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———DESCRIPTION AND RATING——"— 


FOR VHF OSCILLATOR AND AMPLIFIER APPLICATIONS 


The 7296 is a high-mu triode of ceramic-and-metal planar construction 
primarily intended for use as an oscillator, broadband radio-frequency 
amplifier, or VHF power amplifier. The 7296 is especially suited for use 
where unfavorable conditions of mechanical shock, mechanical vibration, 
and nuclear radiation are encountered. 


earache GENERAL 


ELECTRICAL MECHANICAL 

Cathode—Coated Unipotential Mounting Position—Any § 
Heater Voltage, AC or DC *.......6.3+0.3 Volts 
WOME AUTONET .. ed iets wes 0.4 Amperes 
Direct Interelectrode Capacitances { 

pares mriaten (1 tO,p) a is. ee. coc 2.2 pf 

b Got ltt aban co Qo Ue Ome 2 un 5.0 pf 

Outputs p toth 4k)... ..0.2..... 0.075 pf 

Heater to Cathode: (h tok)......... 2.8 pf 


MAXIMUM RATINGS 


ABSOLUTE-MAXIMUM VALUES Heater-Cathode Voltage 
Heater Positive with Respect to 

Ee ee 330 Volts CAhGd ae ee en ae et Ae be SOs Volta 
Positive DC Grid Voltage..............0 Volts Heater Negative with Respect to 
N ti DC Grid Voltace............«. 50 Volts Cathode ect. ee ee ee 50 Volts 

i< age are te a Grid Circuit Resistance 
Oe ee he 5.5 Watts With Fired Bias. Ue 2 ea 0.1 Megohms 
Seepearid Current <<... 2... mei de es 10 Milliamperes With Cathode Bias. .... oe 0.18 Megohms 


=H Envelope Temperature at Hottest Point # 
Beoewatnode Current... ...<.0:...+... 30 Milliamperes Plate Dissipation not over 3.3 Watts..300 C 
Peak Cathode Current..............120 Méilliamperes Plate Dissipation up to 5.5 Watts..... Zoe 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron The equipment manufacturer should design so that ini- 
tube of a specified type as defined by its published data tially and throughout life no absolute-maximum value for 
and should not be exceeded under the worst probable condi- the intended service is exceeded with any tube under the 
tions. worst probable operating conditions with respect to supply- 


The tube manufacturer chooses these values to provide voltage variation, equipment component variation, equip- 
acceptable serviceability of the tube, making no allowance ment control adjustment, load variation, signal variation, 
for equipment variations, environmental variations, and the environmental conditions, and variations in the characteris- 
effects of changes in operating conditions due to variations _ tics of the tube under consideration and of all other electron 
in the characteristics of the tube under consideration and of devices in the equipment. 


The tubes and arrangements disclosed herein may be covered by patents of | elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 
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AVERAGE CHARACTERISTICS 


PistOny Ole. ak nes . Pavee oe. kk 200 Volts 
Cathode-Bias Resistor. Press SY SKe anal Se on 68 Ohms 
Ampincation Factor 2 An Ge oy 6s 54 0 ads 90 

Plate Resistance, approximate........5450 Ohms 


* 


a 


The equipment designer should design the equipment so 
that the heater voltage is centered at the specified bogey 
value, with heater supply variations restricted to maintain 
heater voltage within the specified tolerance. 

Heater current of a bogey tube at Ef =6.3 volts. 

Without external shield. 

One method of mounting the 7296 is to use a stainless-steel 
“T” bolt (see drawing) to attach the mounting base of 
the tube to a chassis or circuit board. The ‘‘T’’ bolt should 
be inserted in the slot in the base of the tube, turned 90 


CHARACTERISTICS AND TYPICAL OPERATION 


‘(Cransconductances. 7.5...) eee 16500 Micromhos 
Platé: Currents. 2 5: 32. ee iby 
Grid Voltage, approximate 


Milliamperes 
Ib=10 Microampereés..... 2 754 - —5.5 Volts 
degrees, and attached to the chassis or circuit board with 


a 4-40 nut and lock washer. Torque used to tighten the 
nut should not exceed 3 inch-pounds. 


# Operation below the rated maximum envelope temperatures 


is recommended for applications requiring the longest 
possible tube life. The 7296 is also capable of operation 
at envelope temperatures much higher than the rated 
maximum values. For specific recommendations concern- 
ing higher temperature operation, contact your General 
Electric tube sales representative. 


INITIAL CHARACTERISTICS LIMITS 


Heater Current 


Rink PEOPLES FAY COM Pat Re Ae Reh neers te, ea 


Plate Current 


Ef =6.3 volts, Eb = 200 volts, Rk =68 ohms (bypassed) 


Transconductance 


Ef =6.3 volts, Eb = 200 volts, Rk =68 ohms (bypassed)....... 


Amplification Factor 


Ef =6.3 volts, Eb =100 volts, Rk =68 ohms (bypassed)......... 


Zero-Bias Transconductance 


Ef =6.3 volts, Eb =100 volts, Ec=0 volts.......... 


Grid Voltage Cutoff 


Ef=6:3 volts, Eb=200 volts, Ib=10 pa............ 


Interelectrode Capacitances 


STi AOLPIALE( S20) p) tot eee oe ee es 
Pied Geen @el ook aloe > Sok ae eee rk Se a ae 
RATED Ur) CO oe) i eR Ree I gt ca elalie we 
Heater'to Cathode? (hin kce).24a. te Btah. See de eel, 


Negative Grid Current 


Min. Bogey Max. 


Ef =6.3 volts, Eb = 200 volts, Ecc = —1.0 volts, Rk =68 ohms 


ibypassed sexe =0218 meo ayes sl Boe 


Heater-Cathode Leakage Current 
Ef =6.3 volts, Ehk = 100 volts 


Heater Positive with Respect to Cathode......... 
Heater Negative with Respect to Cathode........ 


Interelectrode Leakage Resistance 


Ef =6.3 volts. Polarity of applied d-c interelectrode voltage 


is such that no cathode emission results. 


GriGutorAllratnLoUsvolts -G-Ch amen ine ee 


Grid Emission Current 
Ef =7.0 volts, Eb = 200 volts, Ecc = 


er ee 370 400 430 Milliamperes 
aa Sate: 10 7 24 Milliamperes 
. 13000 16500 20000 Micromhos 
65 90 115 
Lees ee 13000 20000 ..... Micromhos 
Taek: —5.5 —9.5 Volts 
beans <a eS 1.9 Dee 2.00 ne 
rt et et ee Se 5.0 6.3) pr 
i ee 0.05 0.075 Ose pt 
ie ha aimee ens te 21 2.8 Sir aDL 
eee 0.5 Microamperes 
eae oe 20 Microamperes 
ees 20 Microamperes 
aes .100 Agee ..... Megohms 
se ee 100 he wi eee Vieronms 
See Ae 2.0 Microamperes 


7296 


ET-T1538B 
P 3 
SPECIAL PERFORMANCE TESTS aoe 
Min Bogey Max 
400 Megacycle Oscillator Power Output......................... 1.6 2.00 > ate Watts 


Tubes are tested for power output as an oscillator under the 
following conditions: F=400 mc, Ef=6.3 volts, Eb =300 
volts, Rg =1400 ohms, Ib = 20 ma maximum, Ic = 6.0—9.0 ma. 
ee RS PO ME ne AER aie re ie ON Pie Cs ce cae as SWR 320 ahre: .....  Milliamperes 
Tubes are tested for pulse emission under the following condi- 
tions: Ef =6.3 volts, Eb =200 volts, Ec= —20 volts, egk = 
+12 volts, prr=1000 pps, duty cycle 1%. Pulse cathode 
current is measured. 
Grid Recovery..... Change in Average Plate Current........- ....5 0 savas 1.0 Milliamperes 
Peak 2ioe Garren? Dackeaing x. ickes «4004 oie. QI es 2.0 Milliamperes 
Tubes with poor grid recovery affect circuit operation, when 
the grid is driven positive by a pulse of signal or noise, some- 
what as if a parallel RC circuit were in series with the grid. 
This effect may occur in tubes of any type, but is unimportant 
in many applications. In the majority of 7296 tubes the effect 
is negligible, but to eliminate the few in which it may be ex- 
cessive, tubes are tested under the following conditions: 
Ef =6.3 volts, Ebb=250 volts, Ry =0.01 meg. Ec is ad- 
justed for Ib=10 ma. 
Upon application to the grid of a pulse driving it 3 volts 
positive with respect to cathode (prr =60 pps, duty cycle = 
0.12%) the change in average plate current is noted, and the 
peak plate current backswing is measured. The following 
diagram shows qualitatively the plate current—time rela- 
tionship for a tube (with poor grid recovery) subjected to this 


test: 
-AVERAGE CURRENT BEFORE PULSES ARE APPLIED 
——-———- PEAK PULSE CURRENT 
-AVERAGE CURRENT WITH PULSES APPLIED 
od 
z 
uJ 
ec 
x 
> 
U 
yp rrr te cpedencnece--- =p et ++ ---------------- 
Ke 
< 
= PEAK PLATE CURRENT BACKSWING 
TIME 
cee remuereve virntional UIE ek pec eeele eas ecchue abetne i <del 15 Millivolts RMS 


Statistical sample is subjected to vibration in each of two 
planes at 40 cps, with peak acceleration 15 G. Tube is oper- 
ated with Ef =6.3 volts, Ebb =200 volts, Rk =68 ohms (by- 
passed), Ry, =2000 ohms. 
Variable Frequency Vibrational Output 

The tube is designed to be free of vibrational outputs in ex- 
cess of 100 mv RMS at any frequency within the range 100- 
2000 cps, when vibrated in either of two planes at 10 G peak 
acceleration. Electrical conditions for this test are the same 
as for Low Frequency Vibrational Output. 


Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure 
of 8mm Hg, to simulate an altitude of 100,000 feet. Tubes shall 
not give visual evidence of flashover or corona when 300 volts 
RMS, 60 cps, is applied between the plate and grid terminals. 
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DEGRADATION RATE TESTS 


Fatigue : 
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration 
of 10 G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten 
minutes. Tubes are operated during the test with Ef =6.3 volts, Eb = 200 volts, and Rk = 68 ohms. Following 
the test, tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, 
and transconductance. 


Shock 
Statistical sample subjected to 5 impact accelerations of approximately 600 G in each of four positions. 
The accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 42° 
hammer angle. Tubes are mounted by T-bolt with 3 inch-pounds torque, and operated during the test with 
Ef =6.3 volts, Eb=200 volts, Ehk = +100 volts, Rg=0.1 Meg, arid Rk =68 ohms. Following the test, 
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, and 
transconductance. 


Stability Life Test 
The statistical sample subjected to the Dynamic Life Test is evaluated for percent change in zero-bias 
transconductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours 
of the life test. 


Survival Rate Life Test 
The combined statistical samples subjected to the Dynamic and Pulse Life Tests are evaluated for shorted 
and open elements following approximately 100 hours of life test. 


Dynamic Life Test 
Statistical sample operated, with a 60 cps grid signal, at maximum rated DC grid current and cathode cur- 
rent for a period of 1000 hours. Heater voltage is cycled (on 134 hours, off 14 hour). Tubes are evaluated, 
following 500 and 1000 hours of life test, for shorted or open elements, heater current, zero-bias transcon- 
ductance, oscillator power output, and heater-cathode leakage. 


Pulse Life Test 
Statistical sample operated with 400 ma peak cathode current, 1% duty cycle, for 1000 hours. Heater volt- 
age is cycled (on 134 hours, off 14 hour). Tubes are evaluated, following 500 and 1000 hours of life test, for 
shorted or open elements, heater current, pulse emission, and heater-cathode leakage. 


Interface Life Test 
Statistical sample operated for 1000 hours with Ef =6.6 volts, no other voltages applied, and evaluated for 
cathode interface resistance following the life test. 


Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Condi- 
tions of test include Ef =7.5 volts cycled for one minute on and one minute off. , Eb =Ec =0 volts, and Ehk = 
70 volts with heater positive with respect to cathode. Following this test tubes are evaluated for open heaters, 
heater-cathode shorts, and heater-cathode leakage current. 
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AMPLIFICATION FACTOR (,) 


AVERAGE TRANSFER CHARACTERISTICS 
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AVERAGE PLATE CHARACTERISTICS 
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7391 
PLANAR TRIODE 


ELECTRONICS 


DESCRIPTION AND RATING=——— 


FOR GROUNDED-GRID CLASS C OSCILLATOR APPLICATIONS 


Metal and Ceramic 
Small Size 


Low Power 
Conduction Cooled 


The 7391 is a high-mu, metal-and-ceramic triode intended for operation 
as a grounded-grid, Class C oscillator at frequencies as high as 6000 mega- 
cycles. 


Features of the tube include small size, planar electrode construction with 
close spacing, inherent rigidity, and an envelope structure convenient for 
coaxial circuit applications. 


The physical appearance and dimensions of the 7391 are identical to those 


of the 6299. 
GENERAL 
ELECTRICAL MECHANICAL 
Cathode—Coated Unipotential Mounting Position—Any 
Heater Characteristics and Ratings Net Weight, approximate............. 1/6 Ounce 
Heater Voltage, AC or DC*...... 6.3+0.3 Volts Cooling—Conduction§ 
Meemenrrent yh: ....... ute osc- se. s 0.38 Amperes 
Cathode Heating Time, minimum...... 60 Seconds 
Direct Interelectrode Capacitances{ 
meme an sates ig top). 2. 0 Fake... 1.58) 4pf 
Grid to Cathode and Heater: g to 
ee 3.25 pf 
Plate to Cathode and Heater: p to 
Bh ikea ho sd a ies chs 0.0158 pf 


MAXIMUM RATINGS 


ABSOLUTE-MAXIMUM VALUES DG. Plate, Current cae fue ee Sse 15 Milliamperes 
a LN ee ae 200 Volts DC ..Grid Crrrent iigg ga ee erate 3.0 Miailliamperes 
Negative DC Grid Voltage............15 Volts DC, Cathode! Current aoc ee ee 15 Milliamperes 
SEetE GMBMDAUION.......2..5..0s.9.-2.25 Watts Envelope Temperature at Hottest Point.150 C 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 
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AVERAGE CHARACTERISTICS Grid. Gurrentie eee 3.0 3.0 3.0 Méilliamperes 
PAMRC TY CRUMB ere es eu as hie scala) 175 Volts Power Output.......... 500-250 65 Milliwatts 
Sot vonee Pen eR eee Pe —1.5 Volts * The equipment designer should design the equipment so 
Amplification Factor.................. 62 : that heater voltage is centered at the specified bogey value, 
A OCI i once adserrsielle 4 Syttes 11000 Micromhos with heater supply variations restricted to maintain 
UMAR TRG ay en tes es CS es 10 Méilliamperes heater voltage within the specified tolerance. 

+ Heater current of a bogey tube at Ef =6.3 volts. 
CLASS C CW OSCILLATOR t Without external shield. 
GROUNDED-GRID COAXIAL-TYPE CIRCUIT § The electrical connections to the plate and cathode must 
EYOQUCHEY : 4-05.50, 6.0) 500 1000 5400 Megacycles provide good thermal conductivity from these electrodes. 
Plate Voltage.......... 150 150 150 Volts The plate contact must be sufficiently flexible to keep the 
RAsCe Current. 1.0.x ae. 12 12 12 Milliamperes lateral force on the plate terminal at a minimum. 


INITIAL CHARACTERISTICS LIMITS 


Heater Current 


Min. Bogey Max. 


BURRS CUM tet IIE ee ON ee IAS Yelk os ws aM Oe 360 380 400 Milliamperes 


Grid Voltage 


i= OSLVOItS SIL D = 1s OLVOltSe1D =1 Os Mawel eee eae —0.7 —1.5 —2.55 Volts 
Transconductance 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10 ma....... 8000 11000 13500 Micromhos 
Amplification Factor 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10 ma....... 46 62 80 
Grid Voltage Cutoff 
Et =O SivolteniD =) nvolts, Lb = 100 passe eee ee —2.4 —4.2 —7.0 Volts 
Interelectrode Leakage Resistance 
Ef =6.3 volts, Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results. 
Grid to Cathode and Heater at 45 volts d-c................ OS ee eer es -Aaae’ Megohms 
ASTICUCOPE At erace OOhV.OltS C-C aeeeee tere mete tetra Ge cee 5.0: ee eee pee Megohms 
Interelectrode Capacitances 
Oye feb sail Sy oye (acca of hls Ae ry Me he ile ie eg ge 1.40 1.58 1.80 pf 
Grid to Cathode and Heater: g to (h+k)..................... 2.60 3.25 3.95 pf 
Plate to Cathode and Heater: p to (h+k) ............. +a 0.010 0.0158 0.023 pf 


SPECIAL PERFORMANCE TESTS 


Min. 
5400 Megacycle Oscillator 
Power Output 
Ef =6.3 volts, Eb=150 volts, Rg=2000 ohms, Ib=15=+0.5 
Mrs PAI INTL, OR ee Peete oo gar wide he Lt cs eka 30 


DEGRADATION RATE TESTS 


500-Hour Life 


Bogey 


65 


Max. 


ae asatt Milliwatts 


Statistical sample operated for 500 hours to evaluate changes in power output and transconductance with 


life. 


PHYSICAL DIMENSIONS 


Bi at .091'" +.003" DIA. 


————— PLATE TERMINAL (NOTE 1) 


PPS 


—— > GRID TERMINAL (NOTE 2) 
.008" MAX, RADIUS 
-REFERENCE PLANE 


.440" 4.030" 


.025" MAX. RADIU 


272" MAX. 


— .440"+.005" DIA. — 
- 490"+.007" DIA 


~ 7 


“~~ 385"MAX. DIA. 


~~ ~ GATHODE AND HEATER TERMINAL 
(NOTE 3) 


CRETE NSS Fe 


055! 015” 


475" MAX. 


GETTER TERMINAL 


(DO NOT USE FOR ANY DC 
OR RF CONNECTION -NOTE 4) 


“——-——-= HEATER TERMINAL (NOTE 5) 


NOTES: 

Maximum eccentricity 0.007” (runout 0.014”) 

Maximum eccentricity 0.008” (runout 0.016”) 

Maximum eccentricity 0.010” (runout 0.020”) 

Maximum eccentricity 0.015” (runout 0.030”) 

Maximum eccentricity 0.010” (runout 0.020”) 
Eccentricities measured with respect to center line 
through gage. Tube shall be rotated 360° in gage without 
binding. 


wp wr 


FRACTIONAL TOLERANCES 
z OR LESS+.008" OVER % +.015" 
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IN MILLTAMPERES 


PLATE CURRENT (/,) 
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GRID VOLTAGE 
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@Q ELECTRONICS ~—_ 7462 
METAL-CERAMIC TRIODE 


———DESCRIPTION AND RATING———— 


The 7462 is a high-mu triode of ceramic-and-metal planar construction 
primarily intended for radio-frequency amplifier service from low frequencies 
into the ultra-high-frequency range. It is similar to the 7077 in character- 
istics but differs in having terminal lugs for use in print-board circuits. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


MECHANICAL 
Mounting Position—Any 
See Outline Drawing on page 2 for dimensions 


Heater Voltage, AC or DC*................ 6.3+0.3 Volts and electrical connections. 
AP CCERSULLCIIC Paste tee okies Soscs wok wo s'slt A Ales s Siaie 0.24 Amperes 
Direct Interelectrode Capacitances { 

PERT Se PTT Oe ek s) pan Ne Pe 1:25: pf 

EOS Sd cky  ¢ Pe eet en Oe Se er 1.8 pf 

Reeteetes 2). 60 (it-ir), ele eee CE 8 nk ss 0.032 pf 

Ree a CATNOCE TT COU) 6 od oi wach k babies’ pH 0} 


MAXIMUM RATINGS 


Heater-Cathode Voltage 
Heater Positive with Respect to 


ABSOLUTE-MAXIMUM VALUES 


IY ROO eee ok a hee ews da x os 250 Volt 
ae ee ote Cathode “Se erimiawalawertewieulal. 50 Volts 
Positive Peak and DC Grid Voltage...... 0 Volts Heater Negative with Respect to 
Negative Peak and DC Grid Voltage... 50 Volts Cathodes Memes fois ce Sort «ee oo 50 Volts 
. a Grid-Circuit Resistance, with Fixed 
PABCCRUMESIPALION ih ace ks coe shes ow 1.1 Watts Biest (2 Soeeeatlaeeee 0.01 Megohms 
Beoaemtnoge Current. ............55% 11 Milliamperes Bulb Temperature at Hottest Point] 250 C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 


The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


BeIUe TY OLA DE pee oa cet, assent rale isc 150 Volts 
ENO Se 5 ok ey aa 8 Oye +6.0 Volts 
Cathode-Bias Resistor............... 910 Ohms 
Amplification Factor................. 94 


Plate Resistance, approximate....... 9000 Ohms 
‘Transconductance ss. <= sso 10500 Micromhos 
Plat eurrentie mee tei oc nak wre cs 7.2 Milliamperes 
Grid Voltage, approximate 

Ib=100 Microamperes........... —2.4 Volts 
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FOOTNOTES 


* The equipment designer should design the equipment so that heater voltage is centered at the specified 
bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 

+ Heater current of a bogey tube at Ef =6.3 volts. 

t Without external shield. 

§ If a cathode bias resistor is used, the grid-circuit resistance may be as high as (10,000 +100 Rk+R,) ohms, 
where Rk is the value of the cathode-bias resistor in ohms and Ry is the value of the plate-load resistor 
in ohms. 

{| For applications where long life is a primary consideration, it is recommended that the envelope temperature 
be maintained below 175 C. 


022" +010" .300" NOTE: Maximum eccentricity of 


feo* | 4.010% insulators 0.010 in. 


from center line. 


CATHODE 


The tubes and arrangements disclosed herein may be covered by patents of | elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license _— out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 


Heater Current 


ESE URS ES Pe eC ees a ake OS a Sa en a 222 240 258 Milliamperes 
Plate Current 

Ef =6.3 volts, Eb=150 volts, Rk =82 ohms (bypassed)............... 4.5 ied 11 Milliamperes 
Transconductance 


Ef = 6.3 volts, Eb = 150 volts, Ec= +6 volts, Rk = 910 ohms (bypassed). . 8000 10500 13000 Micromhos 
Amplification Factor 


Ef = 6.3 volts, Eb = 150 volts, Ec= +6 volts, Rk =910 ohms (bypassed). . 65 94 115 


INITIAL CHARACTERISTICS LIMITS (Continued) 


Min. 
Transconductance Change with Heater Voltage 
Difference between transconductance at Ef = 6.3 volts and trans- 
conductance at Ef=6.0 volts (other conditions the same) ex- 
pressed as a percentage of transconductance at Ef=6.3 volts.......... 


Grid Voltage Cutoff 
Ef =6.3 volts, Eb=150 volts, Ib=100 wa... .... 0... .. cc ce cee eee 
Interelectrode Capacitances 
te a es Sup 6 oh oi ee ee Me De nN a ee 1.05 
Reece re CR eT, Sete, se eh U Oka, OS oS ec ce 1.25 


Heater-Cathode Leakage Current 
Ef =6.3 volts, Ehk = 100 volts 
paeecer - Ositive with Respect to Cathode. oi... ..5 66. 4..hecvcu chs. ee 
cater avepntive witn espect £6. Cathode. co.) vv icscdicscecandes beacs 


Interelectrode Leakage Resistance 
Ef =6.3 volts. Polarity of applied d-c interelectrode voltage 
is such that no cathode emission results. 
SUBCeR ReRAL UT CONES Lio RN Eh noe a es cae va es cca ee” 100 


Grid Emission Current 
Ef =7.0 volts, Eb=100 volts, Ecc = —10 volts, Rg =0.1 meg..........  ..... 


SPECIAL PERFORMANCE TESTS 


Low Frequency Vibrational Output 
Statistical sample is subjected to vibration in each of two planes 
at 40 cps, with peak acceleration 15 G. Tube is operated with 
Ef=6.3 volts, Ebb=150 volts, Rk =82 ohms (bypassed), Ry = 
Sanaa Ra NS RO ahr 0 eer a cee Oy BOs Wie desu lbuglly Win wry vide wis Pda do orderncate 


Variable Frequency Vibrational Output 
Statistical sample is subjected to vibration according to the pro- 
cedure given below. Tube is operated with Ef =6.3 volts, Ebb = 


Bogey 


1.25 


0.032 
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Max. 


15 Percent 
—4.5 Volts 


1.45 pf 
IAA Got 
0.045 pf 
VER 405 9 


20 Microamperes 
20 Microamperes 


Megohms 
Megohms 


2.0 Microamperes 


10 Millivolts RMS 


150 volts, Rk = 82 ohms (bypassed) Ry, = 10000 ohms................. erred date | &, deeds 15 Millivolts RMS 


The variable-frequency vibration test shall be performed as follows: 


i 


The frequency shall be increased from 100 to 2000 cps with approximately logarithmic progression in 3 +1 minutes. 
The return sweep (2000 to 100 cps) is not required. 


The tube shall be vibrated with simple harmonic motion in each of two planes: first, parallel to the cylindrical 
axis; second, perpendicular to the cylindrical axis and parallel to a line through the major axis of a terminal lug. 
At all frequencies from 100 to 2000 cps, the total harmonic distortion of the acceleration waveform shall be less 
than 5%. 


The peak acceleration shall be maintained at 10 +1.0 G throughout the test. 


The value of the alternating voltage produced across the load resistor (R;), as a result of the vibration, shall be 
measured with a suitable device having a response to the RMS value of the voltage to within +0.5 db of the re- 
sponse at 400 cps for the frequency range of 100 to 3000 cps, and having a band-pass filter with an attenuation rate 
of 24 db per octave below the low frequency cutoff point of 50 cps and above the high frequency cutoff point of 
5000 cps. The meter shall have a dynamic response characteristic equivalent to or faster than a VU meter (oper- 
ated in accordance with ASA Standard No. C16.5-1954). 


Low Pressure Voltage Breakdown Test 


Statistical sample tested for voltage breakdown at a pressure of 
8 mm Hg, to simulate an altitude of 100,000 feet. Tubes shall not 
give visual evidence of flashover or corona when 300 volts RMS, 
60 cps, is applied between the plate and grid terminals. 
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DEGRADATION RATE TESTS 


Fatigue 

Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 10 G. 
Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. Tubes are oper- 
ated during the test with Ef =6.3 volts, Eb = 150 volts, and Rk = 82 ohms. Following the test, tubes are evaluated for low 
frequency vibrational output, heater-cathode leakage, heater current, and transconductance. 


Shock 

Statistical sample subjected to 5 impact accelerations of approximately 450 G in each of four positions. The accelerating 
forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer angle. Tubes are operated 
during the test with Ef = 6.3 volts, Eb =150 volts, Ehk = +100 volts, Rg =0.1 meg, and Rk =82 ohms. Following the test, 
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, and transconductance. 


Stability Life Test 
The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance of 
individual tubes, from the initial reading to readings following 2 hours and 20 hours of the life test. 


Survival Rate Life Test 


The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements, and trans- 
conductance, following approximately 100 hours of life test. 


Intermittent Life Test 

Statistical sample operated 1000 hours under the following conditions: Ef =6.3 volts, Eb = 150 volts, Ecc = +6 volts, 
Ehk = —70 volts, Rk =910 ohms, Rg =0.1 meg. Heater voltage is cycled (on 134 hours, off 4 hour). Tubes are evaluated, 
following 500 and 1000 hours of life test, for shorted or open elements, heater current, transconductance, heater-cathode 
leakage, and interelectrode leakage resistance. 


Interface Life Test 


Statistical sample operated for 500 hours with Ef =6.6 volts, no other voltages applied, and evaluated for cathode 
interface resistance following the life test. 


Heater-Cycling Life Test 

Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions of 
test include Ef =7.0 volts cycled for one minute on and one minute off, Eb =Ec =0 volts, and Ehk = 70 volts with heater 
positive with respect to cathode. Following the test, tubes are evaluated for open heaters, heater-cathode shorts, and 
heater-cathode leakage. 


PLATE CURRENT IN MILLIAMPERES 


AVERAGE PLATE CHARACTERISTICS 


Pa)? A 
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AVERAGE CHARACTERISTICS 


SOHNOYDIN NI (79) JONVLONGNOOSNVYL 


Oo 
oO 
oO 


COSC OONEEoEoeeeee 
Lob SL CLS RNES bao Bae ee 
POSE Ree ee 
Oe ee) a | | |e et | 
Dabble es ee 
Label [a 

[4 

LJ 


10000 
0 


20000 
a 


= RATED VALUE 


ee 


Pea Bee Ez 
eh) ae [aes 
sana 
se 
pO VOLTS 


ile 
ai 
oe 
aie 
a 


Foca NCS eas BAN a a 
| SESE NEC EES Ee S E 
bhi ES a ae 


I 
a 
ES 
etd 
—_. 
an 
— 
is 

8 


pa 
ae 
= 
ed 
Fi 
Fal 
ca 
(aaa 
eal 
ae 
E] 
= 
fa 
ik 
[Ls] 
ey 
i 


[etka 2 i Bd 
as rs SR LS 
ie 
Ei 
pas 
aa 
Ea 
Ei 
Ea 
a 
a 
ee 
2 
ae 
Eg 
2 
Ei 
me 


NEEL NBR Sane 
Pl meimereeere NECN eee 
ee eee eN NE ae RING, 
DBRS <2a@ GRAN 

226 SR NNER 
sR SEERA) 
LEBER EEE ERSaRN 


aaES> 
= ee ee 
ae | ay Se] | 


30000 
20000 
10000 


SWHO NI (%4) 3ONVLSIS3Y 3LVId 
| 


oO 
© © 


120 40000 
FARES 


100 
40 
20 


(7) YOLOWS NOILVOISITdNV 


1960 


PLATE CURRENT IN MILLIAMPERES 
FEBRUARY 12, 


K-5561!1-TO100-3 


RECEIVING TUBE DEPARTMENT 


@@ ELECTRIC 


Owensboro, Kentucky 


GENERAL 


€ ELECTRONICS fone Pagel 


10-62 
FOR UHF OSCILLATOR AND POWER AMPLIFIER 
APPLICATIONS 
The 7486 is a high-mu triode of ceramic-and-metal planar construction 
intended for use as an oscillator or radio-frequency power amplifier in the 
ultra-high-frequency range. The 7486 is especially suited for use where un- 
favorable conditions of mechanical shock, mechanical vibration, and nuclear 
radiation are encountered. 
GENERAL 
ELECTRICAL MECHANICAL 
Cathode—Coated Unipotential Mounting Position—Any 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC*...... 6.3+0.3 Volts See Outline Drawing on page 3 for dimensions and elec- 
TES 2a ein oe ee ee 0.24 Amperes trical connections 
Direct Interelectrode Capacitances t 
Ce COLL EG. Dyck. fo) ors os 1.0 pf 
Revetes TG (Pik) ia. Paes c oetk Le 7ecpt 
RPTL Wy LIK) oc cis co cn hs 0.01 pf 
Heater to Cathode: (htok)......... 1a Ot 


MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 


ES a ee 250 Volts Heater-Cathode Voltage 

Positive DC Grid Voltage..............0 Volts Heater Positive with Respect to 

Negative DC Grid Voltage............50 Volts Cathode. . a rs Dye Merion Sees Gia 50 Volts 
Beeee LBMHEION., .,...->5.. +. ~s 5.20 120). Watts omieh ocr hk with Respect to nV clte 
Se 6 yt he gy | Sn, 2.2 Milliamperes Grid Circuit Resistance............10000 Ohms 
DC Cathode Current.................11  Milliamperes Envelope Temperature at Hottest 

pean Cathode Current. ...3....0...... 40 Milliamperes Point$ 220 Cette meee os ee 2509 GE 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 
and environmental conditions applicable to any electron The equipment manufacturer should design so that ini- 
tube of a specified type as defined by its published data tially and throughout life no absolute-maximum value for 
and should not be exceeded under the worst probable condi- the intended service is exceeded with any tube under the 
tions. worst probable operating conditions with respect to supply- 

The tube manufacturer chooses these values to provide voltage variation, equipment component variation, equip- 
acceptable serviceability of the tube, making no allowance ment control adjustment, load variation, signal variation, 
for equipment variations, environmental variations, and the environmental conditions, and variations in the characteris- 
effects of changes in operating conditions due to variations tics of the tube under consideration and of all other electron 
in the characteristics of the tube under consideration and of devices in the equipment. 


The tubes and arrangements disclosed herein may be covered by patents of | elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assui.c> nv liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others, 
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Supersedes ET-T1531 dated 6-59 
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CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


ei Le ot op oie io arn Gg a a 
Rs Dak Me NR TM oT gg Oo de Gaon x feck nos bi 6 Sn eX aves bon 
SEAL UIOUCIMEPCEBIBCON, 0.2.8 woah vhs obo ae tek se 
Picea RACE MTT CTO EE MN GN Eee ec WY nie vs 
Ce ee Cae ree epee RE See ae ee | 
AMR RET ONC te re, FG i ek ne is deb ess 


UHF Oscillator Service 


cig eM ge Tach by aly 4 ole A GRR, oR, Re RO trae ne a oa 
RSNRLs EC CMIBUOM Rem aimed CaN iam cca es oe te ee 


RISC SiMe AE he eal CEE The hae ci Te Oe 
Foye WutpuL, approxiinntes 2) | es, een 


Class C RF Amplifier 


PIGCELY OLA me tate eee cee Re Ee ccc diee 
ors) RCOMISTOT Steet were ee ac eR, a. 


Bs Fd Caen OE TT Cag ae 300 Milliwatts 


6S, Lei mPa Reg at dea 100 150 Volts 

Pas tera eee 0 enV OLS 

OA Cee ES eid 82 Ohms 

AR a Oe Bie We 90 

re er Bete a! irs Oe 11500 10500 Micromhos 

ae eee bess 8.0 7.5  Milliamperes 

Jae EPS Gabor ere 150 150 Volts 

cleanse ag he Ske AA 1000 1000 Ohms 

ee et ne ee re 8.0 8.0 Milliamperes 
ne RR Ok ge ee oe” 2.0 2.0 Milliamperes 
ind oatge WORE RR 450 1200 Megacycles 
Sd se Aer arene a. ac 450 300 Milliwatts 

“Ah: COD AACE Mee ten BODE 150 Volts 
Oy ev Oe Ue SL at te eee 3000 Ohms 


cM CER Eh Seek MOEA ire Coen aes Sense RAO 5.0 Milliamperes 


1.0 Milliamperes 
450 Megacycles 


FOOTNOTES 


* The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 

t+ Heater current of a bogey tube at Ef = 6.3 volts. 

{ Measured using a grounded adapter that provides shielding 
between external terminals of tube. 


§ Operation below the rated maximum envelope temperature 
is recommended for applications requiring the longest 
possible tube life. The 7486 is also capable of operation at 
envelope temperatures much higher than the rated maxi- 
mum values. For specific recommendations concerning 
higher temperature operation, contact your General 
Electric tube sales representative. 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 

Heater Current 

Fer EAE VOMS Ree ed taal acd = eB oe Oe a 222 240 258 Milliamperes 
Plate Current 

Ef =6.3 volts, Eb =150 volts, Rk =82 ohms (bypassed)... .. 4.5 sieene S 11 Milliamperes 
Zero-Bias Transconductance 

Ef =6.3 volts, Eb=100 volts, Ec=0 volts................ 8000 1500 See Micromhos 
Transconductance Change with Heater Voltage 

Difference between Zero-Bias Transconductance measured at 

Ef =6.3 volts and Ef =6.0 volts (other conditions the same) 

expeeeser nsinipercentape as eam Aue 2S RL te Veh oo oti, 20 Percent 
Amplification Factor 

Ef =6.3 volts, Eb = 150 volts, Rk = 82 ohms (bypassed)..... 65 90 115 
Grid Voltage Cutoff 

Ef = 6.3 volts, Eb =150 volts, Ib=100 wa................. —2.4 —4.5 Volts 
Interelectrode Capacitances 

a RO Gy Pre Pe Oe) feb y ea e) e  ee ea 0.84 1.00 1.16 Picofarads 

Ree PO tr) eter ee ed ee te 25 1.70 2.15 Picofarads 

Bn Lee eet (CE © "9 ges Ua hae ea 0.004 0.010 0.016 Picofarads 

Fucerer. ta Cathode tit to kyor eee ote te, coe. 0.80 1.10 1.40 Picofarads 
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INITIAL CHARACTERISTICS LIMITS (Continued) 
Heater-Cathode Leakage Current Min. Bogey Max 
Ef = 6.3 volts, Ehk = 100 volts 
PAPER er eA Ve Witt CCB DOCE tO Gate oO. ae ine 8! Pt 20 Microamperes 
Heater Negative with Respect to Cathode............ ..... 20 Microamperes 
Interelectrode Leakage Resistance 
Ef =6.3 volts. Polarity of applied d-c interelectrode voltage 
is such that no cathode emission results. 
REECE ISSR LE Gd OU GU ENER Clef oat gyi. £ wdc si.) citra sances era) LOO O10 82st .....  Megohms 
Ee lmte CO PAL Me SOU VENEE HO. gio oss Hee bc acs cae ou e's 100 LO Rae ..... Megohms 
Grid Emission Current 
Ef =7.0 volts, Eb= 150 volts, Ecc = —20 volts, Rg=0.1 meg ..... es ter 2.0 Microamperes 
SPECIAL PERFORMANCE TESTS 
Min. Bogey Max 
1200 Megacycle Oscillator Power Output..< ....0..-6.0..-0005: 200 Fee tee ge Leek. Milliwatts 


Tubes are tested for power output as an oscillator under the 
following conditions: F =1200 mc=+50 mc, Ef =6.3 volts, 


PUIS@eICMmiSSiONn. wmertt as ost n hta Pee eee, 


Tubes are tested for pulse emission under the following 
conditions: Ef =6.3 volts, Eb = 150 volts, Ec = —10 volts, 


Grid Recovery 


Change in Average Plate Current................ 
Peaw rare irrent backswings. 0.64. .v.4lecasss 


Tubes with poor grid recovery affect circuit operation, 
when the grid is driven positive by a pulse of signal or noise, 
somewhat as if a parallel RC circuit were in series with the 
grid. This effect may occur in tubes of any type, but is 
unimportant in many applications. In the majority of 7486 
tubes the effect is negligible, but to eliminate the few in which 
it may be excessive, tubes are tested under the following con- 
ditions: Ef = 6.3 volts, Ebb = 250 volts, R, =0.01 meg. Ec is 


OUTLINE DRAWING 
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Eb=150 volts, Rg = 1000 ohms, Ib=8.0 ma maximum, 
Ic=1.6—2.0 ma 


estes Milliamperes 


egk=+7 V, preke1000 pps, duty factor =0.01. 
cathode current is measured 


Pulse 


0.6 Milliamperes 
1.0 Méilliamperes 


Reiner Ib =3.0 ma. 
Upon application to the grid of a 5-volt positive pulse 
(prr=60 pps, duty factor =0.0012) the change in average 
plate current is noted, and the peak plate current backswing 
is measured. The following diagram shows qualitatively the 
plate current-time relationship for a tube (with poor grid 
recovery) subjected to this test. 


PLATE CURRENT VS TIME— 
GRID RECOVERY TEST 


AVERAGE CURRENT BEFORE PULSES ARE APPLIED 
———————- PEAK PULSE CURRENT 
Le AVERAGE CURRENT WITH PULSES APPLIED 


PLATE CURRENT 


PEAK PLATE CURRENT BACKSWING 


TIME 


3—Center line of grid ring 
used as reference line for 
horizontal tolerances. 

4—Bottom surface of grid ring 
used as reference line for 
vertical tolerances. 


1—Maximum eccentricity — of 
anode, grid, and cathode 
0.005” from center line. 

2—Maximum eccentricity of 
insulators 0.010” from cen- 
ter line. 
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SPECIAL PERFORMANCE TESTS (Continued) 

Min. Bogey Max. 

Low Frequency Vibrational Output........................5. 
Statistical sample is subjected to vibration in each of two 


planes at 40 cps, with peak acceleration 15G. Tube is (bypassed), R;, = 10000 ohms. 

Variable Frequency Vibrational Output 
The tube is designed to be free of vibrational outputs in peak acceleration. Electrical conditions for this test are the 
excess of 15 mv RMS at any frequency within the range same as for Low Frequency Vibrational Output. 


100-2000 cps, when vibrated in either of two planes at 10G 


Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a when 300 volts RMS, 60 cps, is applied between the plate 
pressure of 8 mm Hg, to simulate an altitude of 100,000 feet. and grid terminals. 
Tubes shall not give visual evidence of flashover or corona 


DEGRADATION RATE TESTS 


Fatigue 
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 
10G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. 
Tubes are operated during the test with Ef =6.3 volts, Eb=150 volts, and Rk =82 ohms. Following the test, 
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, and heater current. 


Shock 
Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. The 
accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer 
angle. Tubes are operated during the test with Ef =6.3 volts, Eb = 150 volts, Ehk = +100 volts, and Rk = 82 
ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater-cathode leakage, 
and heater current. 


Stability Life Test 
The statistical sample subjected to the Dynamic Life Test is evaluated for percent change in zero-bias trans- 
conductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours of the life 
test. 


Survival Rate Life Test 


The combined statistical samples subjected to the Dynamic and-Pulse Life Tests are evaluated for shorted and 
open elements following approximately 100 hours of life test. 


Dynamic Life Test 
Statistical sample operated, with a 60 cps grid signal, at maximum rated DC grid current and cathode current 


for a period of 1000 hours. Heater voltage is cycled (on 134 hours, off 14 hour). Tubes are evaluated, following 
500 and 1000 hours of life test, for shorted or open elements, heater current, oscillator power output, zero-bias 


transconductance, heater-cathode leakage, and interelectrode leakage resistance. 


Pulse Life Test 


Statistical sample operated with 120 ma peak cathode current, 0.01 duty factor, for 1000 hours. Heater voltage 
is cycled (on 134 hours, off 14 hour). Tubes are evaluated, following 500 and 1000 hours of life test, for shorted 
or open elements, heater current, pulse cathode current, heater-cathode leakage, and interelectrode leakage 
resistance. 


Interface Life Test 


Statistical sample operated for 1000 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for cath- 
ode interface resistance following the life test. 


Heater-Cycling Life Test 


Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions 
of test include Ef = 7.0 volts cycled for one minute on and one minute off, Eb = Ec =0 volts, and Ehk = 70 volts 
with heater positive with respect to cathode. Following this test, tubes are evaluated for open heaters, heater- 
cathode shorts, and heater-cathode leakage current. 


Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures for 
test and evaluation purposes. In no sense should these conditions be interpreted as suitable circuit operating 
conditions. 
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METAL-CERAMIC TRIODE 


DESCRIPTION AND RATING 


GENERAL 


3-63 


The 7588 is a high-mu triode of ceramic-and-metal planar construction. 
The tube is intended for use as a broadband radio-frequency amplifier at 
frequencies up to 500 megacycles. 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


Deer Minronve AG! OF IOs 5 les cca 6.3 +0.3 Volts 
RMR TT ON ee er oe cre cnc ee ea ON a 0.4 Amperes 
Direct Interelectrode Capacitances ft 
Se SE PORTE?! (SEO O) ook. Ee oes © 2.8 pf 
BNR © CN NEB G od och oy shaky wee Ss 6.5 pf 
0 ee Ce NS “4 Fe ae 0.075 pf 
peeecer-to Cathodes th torvk)<% .. 248 ws.4.5. 2.6 pf 


MECHANICAL 
Mounting Position—Any$ 


See Physical Dimensions on page 4 for dimensions and elec- 


trical connections. 


MAXIMUM RATINGS 


ABSOLUTE-MAXIMUM VALUES 


SEM SLCHU CE Cee an hee sidis 5 Sw disd ane wana 300 Volts 
Positive DC Grid-to-Cathode Voltage....... 0 Volts 
Negative DC Grid Voltage................50 Volts 
PICEMOLGATOAUION te neat | coke tak cows 5.5 Watts 

mere tcathnode Current... nec  aee e 30 Milliamperes 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


Heater-Cathode Voltage 
Heater Positive with Respect to Cathode. 50 Volts 
Heater Negative with Respect to Cathode. 50 Volts 
Grid Circuit Resistance 


WisldlobeeNesete o 5 Kolko eer suede 0.025 Megohms 
With: Gathode Biasyar meee een eer 0.1 Megohms 


Envelope Temperature at Hottest Point. ..250 C 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


NC es eines btw 5.4% ale mow. "5 200 Volts 
Pioettive Grid Voltage... 0.0555 ces nwcces 6.0 Volts 
ernede-rans Resistotic. oss sis 64.<0sa sv > 270 Ohms 
PeERINCRTION POCtOE Ss 6.5. te. Hens oes es es 175 


Plate Resistance, approximate........... 3900 Ohms 
Transeonduetance? 23 eck ee ot Se: 45000 Micromhos 
Plate Currenta, ce ee ee eee 24 Milliamperes 
Grid Voltage, approximate 

Ib LOO: Microamperes.nei. ieee a ==) OLLS 
INORG ER ISULE DN Snies nay ot Cas ek tee oe 3.0 Decibels 
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FOOTNOTES 


* The equipment designer should design the equipment so that heater voltage is centered at the specified 
bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 

+ Heater current of a bogey tube at Ef =6.3 volts. 

t Without external shield. 

§ One method of mounting the 7588 is to use a stainless-steel ‘‘T”’ bolt (see drawing) to attach the mounting 
base of the tube to a chassis or circuit board. The ‘‘T” bolt should be inserted in the slot in the base of the 
tube, turned 90 degrees, and attached to the chassis or circuit board with a 4-40 nut and lock washer. Torque 
used to tighten the nut should not exceed 3 inch-pounds. 

{ Measured at 200 megacycles in a grounded-grid amplifier and corrected for second-stage noise figure and 
diode temperature. 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 
Heater Current 


TCE = G:5°VO1tS Heenan SEE, Suk. Mice SiR Ns efoto ws ores one 370 400 430 Mi£illiamperes 
Plate Current 

Fofi== D537 VOltS LUD = 2 O0RVOltSy ie Ke 2 2 (ONIN errene rants eit erin rene ac 17 25 33 Milliamperes 
Transconductance 

Ef =6.3 volts, Eb = 200 volts, Ec= +6 volts, Rk =270 ohms (bypassed)... .... 35000 45000 55000 Micromhos 
Amplification Factor 

Ef =6.3 volts, Eb = 200 volts, Ec= +6 volts, Rk = 270 Ohms (bypassed)...... 140 175 210 


Transconductance Change with Heater Voltage 


Difference between transconductance at Ef =6.3 volts and trans- 
conductance at Ef=5.7 volts (other conditions the same) ex- 


pressed as a percentage of transconductance at Ef =6.3 volts.............. He Bene 200 Percent 
Grid Voltage Cutoff 
Ee faGisevolts ob — 200 volts b> — 1 O0rna set renee ee ia Se —5.0 —8.0 Volts 


Noise Figure 
Ef=6.3 volts, Ebb=265 volts, Ec=0 volts, Ry, =3300 ohms, 


(bypassed), Rita 22 ohms, Fea 20010 MCois reo myc. Die eas tale Wet Ga ee 3.0 4.8 Decibels 
Interelectrode Capacitances 

Grid toiPlates(z top) aa ieent Batts oar: ce oitee s sen wos oe GR ene Za 2.8 FEW 0) g 

inout> eto Ch -+- Kk) eerie eas rien nial. Ka caidas Sh Ghee oe 5.1 6.7 8.3 pf 

Outout? ptoith -Ficueeece ty cite bre ie os rec es cle. Cale. eee 0.05 0.075 0.1 pf 

Hleaterto Cathode (ito K)e ee earn ee eee ec cise et es Beene an 1.9 2.6 337 4pf, 


Negative Grid Current 

Ef =6.3 volts, Eb=200 volts, Ecc= —1.0 volts, Rk =22 ohms 

(irvpassed) sing a0 Lmeg sents an eee Bre ees Setar einige bint ralyrs Cae seed By Visa 0.5 Microamperes 
Heater-Cathode Leakage Current 


Ef = 6.3 volts, Ehk = 100 volts 
Heute rositive with sesnect to: Cathode i iarag at 5 on ow ee ap tea aes carGaw eres Sma aie 20 Microamperes 
Presten Negative with jreanect to Cathodess > game: ula dh iy on aes creas betas 20 Microamperes 


Interelectrode Leakage Resistance 


Ef=6.3 volts. Polarity of applied d-c interelectrode voltage is 

such that no cathode emission results. 
eaee ETE TALE tL ONE CR ee gc Ain afl Bilin feiie sc, 2c sev se sa DODis ace a ee Megohms 
PATE TOTAL BUaO0. VOItS eC aa s oc arte gee aor on Wd in ieee See a4 ss 50 2 ae egonmes 


Grid Emission Current 
Ef =7.0 volts, Eb = 200 volts, Ecc = —15 volts, Rg =0.1 meg...................0-.05, en ae 2.0 Microamperes 


SPECIAL PERFORMANCE TESTS 


Min. Bogey Max. 


Grid Recovery 
Saneemn enn VetaRe Plate Carrent 5515 90M eG emnek . Sate. IR ee Ol hae ee 
ppemeneete Current Backevling F400 love denis S.4sc PAA aON A ed, Weak 


7588 


Page 3 
3-63 


1.0 Méilliamperes 
2.0 Milliamperes 


Tubes with poor grid recovery affect circuit operation when PLATE CURRENT VS TIME 
the grid is driven positive by a pulse of signal or noise, some- —GRID RECOVERY TEST 
what as if a parallel RC circuit were in series with the grid. 
This effect may occur in tubes of any type but is unimpor- 
tant in many applications. In the majority of 7588 tubes the 
effect is negligible, but to eliminate the few in which it may Re 


be excessive, tubes are tested under the following conditions: 
Ef =6.3 volts, Ebb = 250 volts, R,; = 0.01 meg. EC is adjusted 
for Ib=10 ma. 

Upon application to the grid of a pulse driving it 3 volts 
positive with respect to cathode (prr =60 pps, duty cycle = 
0.12%) the change in average plate current is noted, and 
the peak plate current backswing is measured. The following 
diagram shows qualitatively the plate current-time relation- 
ship for a tube (with poor grid recovery) subjected to this 


PLATE CURRENT 


PEAK PULSE CURRENT 


——— —- AVERAGE CURRENT BEFORE PULSES ARE APPLIED 


— AVERAGE CURRENT WITH PULSES APPLIED 


test: TIME 
Min. Bogey Max 
Low Frequency Vibrational Output 
Statistical sample is subjected to vibration in each of two planes 
at 40 cps, with peak acceleration 15G. Tube is operated with Ef = 
6.3 volts, Ebb=250 volts, Rk =68 ohms (bypassed), R, = 2000 
ee ee ed a oe Re Roma ak heen Cae ee eet tee ioe 25. Millivolts 
RMS 
Variable Frequency Vibrational Output ; 
Statistical sample is subjected to vibration according to the pro- 
cedure given below. Tube is operated with Ef =6.3 volts, Ebb = 
250 volts, Rk = 68 ohms (bypassed), Ry = 2000 ohms......................00. eee ME, Mesos. 75 Millivolts 
RMS 


The variable-frequency vibration test shall be performed as follows: 


i 


2. 


The frequency shall be increased from 100 to 2000 cps with approximately logarithmic progression in 3 +1 
minutes. The return sweep (2000 to 100 cps) is not required. 

The tube shall be vibrated with simple harmonic motion in each of two planes: first, parallel to the cylin- 
drical axis; second, perpendicular to the cylindrical axis and parallel to a line through the major axis of a 
terminal lug. At all frequencies from 100 to 2000 cps, the total harmonic distortion of the acceleration 
wave form shall be less than 5%. 

The peak acceleration shall be maintained at 10 + 1.0 G throughout the test. 

The value of the alternating voltage produced across the load resistor (R,), as a result of the vibration, 
shall be measured with a suitable device having a response to the RMS value of the voltage to within 
+0.5 db of the response at 400 cps for the frequency range of 100 to 3000 cps, and having a band-pass 
filter with an attenuation rate of 24 db per octave below the low frequency cutoff point of 50 cps and above 
the high frequency cutoff point of 5000 cps. The meter shall have a dynamic response characteristic equiv- 
alent to or faster than a VU meter (operated in accordance with ASA Standard No. C16.5-1954). 


Low Pressure Voltage Breakdown Test 


Fatigue 


Statistical sample tested for voltage breakdown at a pressure of 8mm Hg, to simulate an altitude of 100,000 
feet. Tubes shall not give visual evidence of flashover or corona when 300 volts RMS, 60 cps, is applied 
between the plate and grid terminals. 


DEGRADATION RATE TESTS 


Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 10 G. 
Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. Tubes are 
operated during the test with Ef =6.3 volts, Eb=250 volts, and Rk =68 ohms. Following the test, tubes are evaluated 
for low frequency vibrational output, heater-cathode leakage, heater current, and transconductance. 
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DEGRADATION RATE TESTS (Continued) 


Shock 

Statistical sample subjected to 5 impact accelerations of approximately 450 G in each of four positions. The accelerat- 
ing forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer angle. Tubes are 
mounted by T-bolt with 3 inch-pounds torque, and operated during the test with Ef =6.3 volts, Eb=250 volts, Ehk = 
+100 volts, Rg =0.1 meg, and Rk =68 ohms. Following the test, tubes are evaluated for low frequency vibrational out- 
put, heater-cathode leakage, heater current, and transconductance. 


Stability Life Test 


The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance of 
individual tubes, from the initial reading to readings following 2 hours and 20 hours of the life test. 


Survival Rate Life Test 


The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements, and trans- 
conductance, following approximately 100 hours of life test. 


Intermittent Life Test 

Statistical sample operated 1000 hours under the following conditions: Ef =6.3 volts, Eb = 200 volts, Ecc = +6 volts, 
Ehk = —70 volts, Rk = 270 ohms, Rg =0.1 meg. Heater voltage is cycled (on 134 hours, off 14 hour). Tubes are evaluated, 
following 500 and 1000 hours of life test, for shorted or open elements, heater current, transconductance, negative grid 
current, noise figure, heater-cathode leakage, and interelectrode leakage resistance. 


Interface Life Test 


Statistical sample operated for 1000 hours with Ef =6.6 volts, no other voltages applied, and evaluated for cathode 
interface resistance following the life test. 


Heater-Cycling Life Test 


Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions of 
test include Ef =7.5 volts cycled for one minute on and one minute off, Eb = Ec=0 volts, and Ehk =70 volts with heater 
positive with respect to cathode. Following this test, tubes are evaluated for open heaters, heater-cathode shorts, and 
heater-cathode leakage current. 


MOUNTING BOLT PHYSICAL DIMENSIONS 
APPROX. 
020° RAD. 
tanith EU 
2 
] J +#.008 
semaye 


HEATERS 


BASE 


035 ete 005" 
t.005° MOUNTING 
: SS pyere es 


CATHODE 


4-40 
THREAD 


.550"+ O15" 
DIA. 


Maximum eccentricity of insulators 0.015 in. from center line. 


IN MILLIAMPERES 


PLATE CURRENT 


K-55611-TDII8-IA 


K-55611-TDII8-2A 


AVERAGE PLATE CHARACTERISTICS 


200 300 
PLATE VOLTAGE IN VOLTS 


AVERAGE TRANSFER CHARACTERISTICS 


GRID VOLTAGE IN VOLTS 


FEBRUARY 


FEBRUARY 


"#0 
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7625 
METAL-CERAMIC TRIODE 


@B ELECTRONICS 


DESCRIPTION AND RATING= = 


The 7625 is a high-mu triode of ceramic-and-metal planar construction 
primarily intended for low-level audio-frequency amplification. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


MECHANICAL 
Mounting Position—Any 


Heater Voltage, AC or DC*...... 6.3+0.3 Volts See Outline Drawing on page 3 for dimensions and elec- 
Peter Current ts ci.oa.so devas esc, 0.215 Amperes trical connections 
Direct Interelectrode Capacitancest 

ianra to Plate: (@ top) eo... 2... 5. 1.3 pf 

Riput: g to (h-+k). ...............15 pf 

Spores DP thor), oo. u. tl ae e 0.03 pf 

Heater to Cathode: (htok)......... 1.5 pf 


MAXIMUM RATINGS 


Heater-Cathode Voltage 
Heater Positive with Respect to 


ABSOLUTE-MAXIMUM VALUES 


i Plate Voltage... .................275 Volts REO A eC BN pe Se Se ete 50 Volts 
Peak Plate Voltage... sc:....e.5 sen sn. 400 Volts Heater Negative with Respect to 
Positive Peak and DC Grid Voltage. ..... 0 Volts Gri ete si : teal Ad ith K . Y ts 90 Volts 

: . rid Circuit Resistance, wi ixe 
eeere gs and DC Grid Voltage....50 Volts Bisse ee eee en & 0.2 Megohms 
Plate Dissipation . -eiatanercionen We prmehehe hated Lote: Watts Envelope Temperature at Hottest 
fee wmtnode Current... . . oo... ces es. 3.8 Milliamperes Rode 4 Peer Ma cae te 25 0iests 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS Transcondtictanceso) are ok os aes 1400 Micromhos 

Pree” MORCABOT <r bcs eiobre PE Be 1d Fed 3 150 Volts Plate Corrente, ee ....+..+0.95 Miulliamperes 

Cathode-Bias Resistor..............1000 Ohms Grid Voltage, approximate 

Amplification Factor’. .)2.. 6. ae os . .80 Ib = 10 Microamperes, 

Plate Resistance, approximate....... 57000 Ohms Eb se 250-Velte (acs ve eee, —4.6 Volts 
FOOTNOTES 


* The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 


Heater current of a bogey tube at Ef = 6.3 volts. 
Without external shield. 


If resistance is used in the cathode or plate circuits, the 
grid-circuit resistance may be high as (200,000+500 RK + 


10 RL) ohms, where RK is the cathode-bias resistance in 
ohms, and RL is the DC plate load resistance in ohms. 


{| Operation below the rated maximum envelope temperature 


is recommended for applications requiring the longest 
possible tube life. The 7625 is also capable of operation at 
envelope temperatures much higher than the rated maxi- 
mum values. For specific recommendations concerning 
higher temperature operation, contact your General 
Electric tube sales representative. 


GENERAL @@ ELECTRIC 
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SPECIAL PERFORMANCE TESTS 
Maximum 
Variable-Frequency Vibration......... 15 Millivolts 


Ef =6.3 volts, Ebb =150 volts, Ec=0 peak to peak 
volts d-c, Rk = 1000 ohms (bypassed), 
R, = 10000 ohms; Note 1 

Low-Frequency Vibration........... 0.75 Millivolts RMS 
Ef =6.3 volts, Ebb =150 volts, Ec=0 
volts d-c, Rk = 1000 ohms (bypassed), 
R;, =10000 ohms, G=15, F=40 cps; 
Note 2 

Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a 
pressure of 8mm Hg, to simulate an altitude of 100,000 feet. 
Tubes shall not give visual evidence of flashover or corona 
when 300 volts RMS, 60 cps, is applied between the plate 
and grid terminals. 


Note 1: The variable-frequency vibration test shall be performed as follows: 

a. The frequency shall be increased from 100 to 2000 cps with approximately logarithmic progression in 
3 +1 minutes. The return sweep (2000 to 100 cps) is not required. 

b. The tube shall be vibrated with simple harmonic motion in each of two planes; first, parallel to the 
cylindrical axis; second, perpendicular to the cylindrical axis and parallel to a line through the major 
axis of a terminal lug. 

c. The peak acceleration shall be maintained at 10 +1 G throughout the test. 

d. The vibrational output produced across Ry, as a result of the vibration shall be coupled to a low-pass 
filter that has the following characteristics: 

(1) A response within +1 db of the response at 1000 cps over the frequency range of 100 to 17000 cps. 
(2) The response shall be down at least 1.5 db at 20000 cps and have a cut-off rate of at least 18 db per 
octave above 20000 cps. 
Note 2: The tube shall be vibrated with harmonic motion in each of two planes, (1) parallel to the cylindrical axis 
and (2) perpendicular to the cyclindrical axis and perpendicular to a line through the major axis of a terminal 
lug. 


DEGRADATION RATE TESTS 


Fatigue 
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 
10 G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. 
Tubes are operated during the test with Ef =6.3 volts, Eb=150 volts, and Rk =82 ohms. Following the test, 
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, transconductance, and negative 
grid current. 


Shock 
Statistical sample subjected to 5 impact accelerations of approximately 450 G in each of four positions. The 
accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer 
angle. Tubes are operated during the test with Ef =6.3 volts, Eb =150 volts, Ehk = +100 volts, Rg =0.1 Meg, 
and Rk = 82 ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater-cathode 
leakage, transconductance, and negative grid current. 


Stability Life Test 
The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance 
of individual tubes, from the initial readings to readings following 2 hours and 20 hours of the life test. 


Survival Rate Life Test 
The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements and 
transconductance following approximately 100 hours of life test. 


Intermittent Life Test 
Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled—on 134 hours, 
off 14 hour), Ebb = 300 volts, Ehk = +70 volts d-c, Rk =82 ohms, R, = 18000 ohms, and Rg=0.1 meg. Tubes 
are evaluated, following 500 and 1000 hours of life test, for shorted or open elements, heater current, grid current, 
transconductance, heater-cathode leakage, and interelectrode leakage resistance. 
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DEGRADATION RATE TESTS (Continued) 


Interface Life Test 
Statistical sample operated for 1000 hours with Ef =6.6 volts, no other 
voltages applied, and evaluated for cathode interface resistance following 
sas pee Bi the life test. 
| Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles minimum to evaluate and cor 
trol heater-cathode defects. Conditions of test include Ef=7.0 volts 
cycled for one minute on and one minute off, Eb = Ec = 0 volts, and Ehk = 
70 volts with heater positive with respect to cathode. Following this test, 


tubes are evaluated for open heaters, heater-cathode shorts, and heater- 
cathode leakage current. 


Note: The conditions for some of the indicated tests have deliberately been 
selected to aggravate tube failures for test and evaluation purposes. 
In no sense should these conditions be interpreted as suitable circuit 
operating conditions. 


Maximum eccentricity of insulators 0.010 in. from 
center line. 


The tubes and arrangements disclosed herein may be covered by patents of | elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 


AVERAGE PLATE CHARACTERISTICS 


ei teestes 


IN MILLIAMPERES 


PLATE CURRENT 


100 200 300 400 500 


PLATE VOLTAGE IN VOLTS 
K-55611-TD96-! JANUARY 6, 1960 
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120. 1400007, 


100 120000 


AMPLIFICATION FACTOR (x) 


K-55611-T096-2 SRN SS aI JANUARY 6, 1960 


AVERAGE CHARACTERISTICS 


PEPE 7500 


Ey = RATED VALUE 
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7644 


——— DESCRIPTION AND RATING———— 


FOR GROUNDED-GRID CLASS A UHF AMPLIFIER APPLICATIONS 


Metal and Ceramic Small Size 
Low Noise Conduction Cooled 


The 7644 is a high-mu, metal-and-ceramic triode intended for operation as 
a grounded-grid, Class A, radio-frequency amplifier at frequencies as high as 
3000 megacycles. 

Features of the tube included small size, planar electrode construction with 
close spacing, inherent rigidity, and an envelope structure convenient for 
coaxial circuit applications. 

Within the limitations of its ratings, the 7644 may be used in radar 
receivers, or similar applications, where the grid of the tube may be driven 
positive by leakage pulses. The physical appearance and dimensions of the 
7644 are identical to those of the 6299, and the electrical characteristics are 
nearly identical. 


GENERAL 
ELECTRICAL MECHANICAL 
Cathode—Coated Unipotential Mounting Position—Any 
Heater Characteristics and Ratings Net Weight, approximate............. 1/6 Ounce 
Heater Voltage, AC or DC*..... 6.3+0.13 Volts Cooling—Conduction§ 
Sg ik ar 0.3 Amperes 
Direct Interelectrode Capacitancest 
Grid to Plate: (g top)............. Lif pr 
Grid to Cathode and Heater: g to 
1 Re Oe ae ee Jaa De 
Plate to Cathode and Heater: p to 
a 2 a 0.015 pf 


ABSOLUTE-MAXIMUM VALUES 


MAXIMUM RATINGS 


Leakage Pulse 


EI ee en 200 Volts Duty; Cyclesmema tai res eee 0.0011 

Negative DC Grid Voltage............. 15 Volts Pulse Width Joteecas eats ae eee 15  Microseconds 
MME PIOSIDGUION. «2. cies eke ee ees 2.0 Watts Peak RF Grid VoltageJ.............7.0 Volts 
ee | 12 Milliamperes Envelope Temperature at Hottest Point.150 C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 


GENERAL @ ELECTRIC 
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AVERAGE CHARACTERISTICS 


PIBtE: VOlCAUE oo, cetera ie 175 Volts 
RIC LV OLLALEC fie renee en et ae pee VOICtS 
AMONECEtION Factors ascets ece >. oc: 110 

Plate Resistance, approximate........ 7300 Ohms 


CHARACTERISTICS AND TYPICAL OPERATION 


‘Lransconauctances yen ieee es 15000 Micromhos 
Plate: Current 25 toe ae eee ee 10 Mi*illiamperes 
Plate Voltage, approximate 

Ib =10 Milliamperes, Ec =0 volts....125 Volts 


CLASS A; RF AMPLIFIER—GROUNDED-GRID, COAXIAL-TYPE CIRCUIT 


Brequency .. 3. ssc: 450 1200 3000 Megacycles 
Plate-Supply Volt- 
ORES ck). . 300 300 300 Volts 


Resistor in Plate Cir- 
cuit (bypassed)....17500 17500 17500 Ohms 


Grid Voltage**...... 0 0 0 Volts 
Plate Current: ....-- 10 10 10 Mi*illiamperes 
Bandwidth, min..... 10 10 10 Megacycles 
Gainwe rer eer We5 17 11 Decibels 
Noise Figure, Power- 

Matched......... 4.5 8.2 13.2 Decibels 


* The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 


+ Heater current of a bogey tube at Ef =6.3 volts. 

{ Without external shield. 

§ Good thermal contact to the anode and cathode must be 
provided to conduct heat from the elements. The anode 
contact must be sufficiently flexible to keep lateral force on 
the anode at a minimum. 

{| The 7644 is rated only for Class A amplifier service. 

# Adjusted for Ib=10 milliamperes. 

ASupply should be regulated. 

**For operation above 1000 megacycles, the minimum noise 
figure will generally be obtained by operation at zero bias. 
For operation below 1000 megacycles, the use of a cathode 
resistor or grid bias should be evaluated for the particular 
application. 


INITIAL CHARACTERISTICS LIMITS 


Heater Current 


Min. Bogey Max. 


FE fi= 0:3 EVOltS mem redirect ee ee en ny Als se oe eh ape chays 280 300 320 Milliamperes 
Plate Voltage 
Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib=10 ma...... is 125 175 Volts 
Transconductance 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10 ma.... 11500 15000 20000 Micromhos 
Amplification Factor 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10 ma..... 85 110 140 
Interelectrode Leakage Resistance 
Ef =6.3 volts, Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results 
Grid’ to Cathode and’ Heater at 45 volts d-c:. 2.075. ..-.. ih ae Ae prey Megohms 
Gridttowelaterate500.Voltsid=Cle ener ee renee DS Bay we ete & Megohms 
Interelectrode Capacitances 
Cersciti: Patent tO.) cere. en eee barat Pre cates Bish 135 ia 2.0 Picofarads 
Grid to Cathode and Heater: g to (h+k)................. 3.0 3.65 5.0 Picofarads 


Plate to Cathode and Heater: p to (h+k)......... 


Ee Pacey Te ae 0.015 0.025 Picofarads 
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Min. Max. 
Noise Figure—450 MC 
Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib=10 ma, F=4504+5MC.. ..... 5.0 Decibels 
Noise Figure—1200 MC 
Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F=1200+5 MC. ........ 8.5 Decibels 


Power Gain—450 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =450+5 MC, 

SoenR PILE RECS Mite re ean te ae we eA cies) Oar eae Reig 15 ..... Decibels 
Power Gain—1200 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =1200 +5 MC, 


Rearkawitn @ LO MIC min.) 0d oe te ee 15 ..... Decibels 
DEGRADATION RATE TESTS 


1000-Hour Life 
Statistical sample operated for 1000 hours to evaluate changes in transconductance and noise figure with life. 
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PHYSICAL DIMENSIONS 
| ts 091" +.003" DIA. 
Pe ae OY ae | 
- “ rae gas ela TERMINA (NOTE 1) 
440"s.030 PLATE TERMINAL 
| | 025" MAX, RADIUS __ 385° MAX. DIA. e 
; | aot 
272 MAX 205 Se 
+005 — 440"+.005' DIA —--— — > GRID TERMINAL (NOTE 2) 
Son " 
i Beas OAT TIA . _-—— ,008" MAX, RADIUS 
—,—.i. 1 —~-— -REFERENCE PLANE ———— 
O60 MAX{~ ae 
‘eee noe 7 
O10 + 002 385° MAX.DIA 
pe Teale pie ped ~—=—-— CATHODE AND HEATER TERMINAL 
* (NOTE 3) 
055! .015. 
- .475° MAX. 
Lous —-——— GETTER TERMINAL 
oe) | (DO NOT USE FOR ANY OC 
DR Rt on eee SE A Ee OR RF CONNECTION-NOTE 4) 


HEATER TERMINAL (NOTE 5) 


= .062'+ 003" DIA 


DIMENSIONAL TOLERANCES 


NOTES: 

Maximum eccentricity 0.007” (runout 0.014”) 

Maximum eccentricity 0.008” (runout 0.016”) 

Maximum eccentricity 0.010” (runout 0.020”) 

Maximum eccentricity 0.015” (runout 0.030”) 

Maximum eccentricity 0.010” (runout 0.020”) 
Eccentricities measured with respect to center line 
through gage. Tube shall be rotated 360° in gage without 
binding. 


SAS edi all 


FRACTIONAL TOLERANCES 
7 OR LESS+.008" OVER 4 +015" 


IN MILLIAMPERES 


PLATE CURRENT 


12 


i 
Oo 


@ 


K-55611-TO0146-1 


AVERAGE PLATE CHARACTERISTICS 


AVERAGE TRANSFER CHARACTERISTICS 


E- = 6.3 VOLTS 


K-5561 1-T0146-2 


-3.0 


PLATE VOLTAGE 


=-2.0 
GRID VOLTAGE 


IN VOLTS 


IN VOLTS 


=i, 


SEPTEMBER 8, 


SEPTEMBER 8, 


1961 


1961 


IN MILLITAMPERES 


PLATE CURRENT 
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IN DECIBELS 


NOISE FIGURE 


PREDICTED NOISE PERFORMANCE 


10 50 100 500 1000 5000 10000 


FREQUENCY IN MEGACYCLES 
K-55611-TD146-3 SEPTEMBER 8, 
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OPTIMUM SOURCE RESISTANCE 
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LEC TROMICS 7720 
METAL-CERAMIC TRIODE 


———— DESCRIPTION AND RATING——— 


The 7720 is a high-mu triode of ceramic-and-metal planar construction 
primarily intended for use as an oscillator in the ultra-high-frequency range. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


MECHANICAL 
Mounting Position—Any 
See outline drawing on page 2 for dimensions and electrical 


Heater Voltage, AC or DC*....... 6.3+0.3 Volts connections. 
PamarerCGUSTeNnt th). cvasionts cS ioeikte ce eine 0.24 Amperes 
Direct Interelectrode Capacitances§ 

cere ts POGtEO TS LOD) Acw sacs or sae 1s Seek 9 

Sararts gto (RPK) jus bas Se cls Fs Bes LSet 

couture oto (bak). oe ee. «ete 0.032 pf 

Heater to Cathode: (h tok).......... 15° pf 


MAXIMUM RATINGS 
ABSOLUTE MAXIMUM VALUES 


NR OE ec e Wie 0k ala mk Aas 6 oO 250 Volts Heater-Cathode Voltage 

Positive DC Grid NW OM AS Cer ae athe anener f. 0 Volts Heater Positive with Respect to 

Negative DC Grid Voltage............. 50 Volts Coreade 50 Volts 
Peak Negative Grid Voltage............ 50 Volts H N bps h Re i gciebeieikee SLAB | 

Bee EISSINALION Ss © an hose se 1.0 Watt ean Marre AAS TELS 50 Vol 
PCC SIC CLIT ENC fete ast bic hard sree a aes 2.2 Milliamperes AENONG ai canto east tanaka peer ag OG 
DC Cathode Current.................. 11 Milliamperes Grid-Circuit Resistance... ......:4. 10,000 Ohms 
peek Cathode: Current... 6.4.05 06 boas: 40 Milliamperes Bulb Temperature at Hottest Point**...250 C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 


The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others, 


GENERAL @® ELECTRIC 
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CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS UHF OSCILLATOR SERVICE 
RAGE WiMtAReu ee ess t's 100 150 Volts Plate Voltagev. ve enas sm « ean eis uur es 150 Volts 
Grid) V cltage ap ase ek See 0 — Volts Grid tResistOrnmereatat ares ene 7000 Ohms 
Cathode-Bias Resistor....... —— 82 Ohms Plate Current seers ie ae 4.0 Milliamperes 
Amplification Factor........ — 90 Frequency ager ees oe eee 450 Megacycles 
Transconductance.......... 11,500 10,500 Micromhos Gridt Currentis-oe sree ee 0.5 Mi£lliamperes 
Peete et Leth Soy his Seer rhs es 9.0 7.5  Milliamperes Power Output, approximate........... 100 Milliwatts 


FOOTNOTES 


* The equipment designer should design the equipment so that heater voltage is centered at the specified bogey 
value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 

+ Heater current of a bogey tube at Ef =6.3 volts. 

t Without external shield. 

**For applications where long life is a primary consideration, it is recommended that the envelope temperature 
be maintained below 175 C. 


OUTLINE DRAWING 
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IN MILLIAMPERES 


PLATE CURRENT 


0 


K-5561 1-TD73-2 


sulin PLATE CHARACTERISTICS 


PLATE VOLTAGE IN VOLTS 


AVERAGE PLATE CHARACTERISTICS 


100 200 300 
PLATE VOLTAGE IN VOLTS 
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IN MILLFAMPERES 


PLATE CURRENT 


a oun i an 
erry rr SSSEeB""ca PO eet PEs 
-a<SS0 ER GEGRRo ==— 088088 SS?" see See eee ee _oe 


GRID VOLTAGE IN VOLTS 
K=55611-T073-3 JUNE 3, 1959 


AVERAGE CONSTANT-CURRENT So ined nate este 


IN VOLTS 


GRID VOLTAGE 


0 50 100 : 150 200 250 
PLATE VOLTAGE IN VOLTS 


CONSTANT-CURRENT CURVES 
K~55611-TO073-4 JUNE 3, 1959 
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7768 
METAL-CERAMIC TRIODE 


€B ELECTRONICS 


ra 


——— DESCRIPTION AND RATING 


FOR BROADBAND RADIO-FREQUENCY AMPLIFIER 
APPLICATIONS 


The 7768 is a high-mu triode of ceramic-and-metal planar construction 
primarily intended for use as a broadband radio-frequency amplifier. The 
7768 is especially suited for use where unfavorable conditions of mechanical 
shock, mechanical vibration, and nuclear radiation are encountered. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


MECHANICAL 
Mounting Position—Any 


Heater Voltage, AC or DC*...... 6.3+0.3 Volts See Outline Drawing on page 3 for dimensions and electrical 
eeeaver Currenty 250k oe sw. os ES 0.4 Amperes connections 
Direct Interelectrode Capacitances{ 

See Patera e WED). a cs Cen . xx he pt 

MORES CO LA) ie chk ces. eens 6.0 pf 

Outputsn to (h-+k).... 6c.se sd cen 0.018 pf 

Heater to Cathode: (htok)......... 24 DG 


MAXIMUM RATINGS 


ABSOLUTE-MAXIMUM VALUES Heater Positive with Respect to 


PAB CRY OLCAC GRE, ho urwitie ch archos savour 330 Volts Cathodes 4 me tener et een 50 Volts 
Positive DC Grid Voltage..............0 Volts Heater Negative with Respect to 
Negative DC Grid Voltage............50 Volts i Cathode. ES CER Say ee ea ees 50 Volts 
p Dissipati Ww Grid Circuit Resistance 

bate Dissipation... ......-.-...-...+5.5 alte With Cathode Biase...4s.0 eee 0.01 Megohms 
Heater-Cathode Voltage Point$..ick «hepsi se Pee eee 25 0GRG 


Absolute-Maximum ratings are limiting values of operating all other electron devices in the equipment. 


and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others, 
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CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 


PAGLESV OIL YE : eee tty cows eer thirties 200 Volts Dransconauctance.., 024 0 see ae 50000 Micromhos 
RaTICs VOLLA GC os ean cinrtiacin tate Nite, cerns ected +6.0 Volts Plate?Current . >. 3. eee ee ees 24 Milliamperes 
Cathode-Biag Resistors ..3 70%... s..ad...7..02.270)) Ohms Grid Voltage, approximate 
Ampincation Fatforcn .. 1 tieks oS) ons,, Vp, ee Ae 225 Ib=200 MictroampereSse eee —3 Volts 
Plate Resistance, approximate..............-. 4500 Ohms 
FOOTNOTES 
* The equipment designer should design the equipment so + Without external shield. 
that heater voltage is centered at the specified bogey value, § Operation below the rated maximum envelope temperature 
with heater supply variations restricted to maintain heater is recommended for applications requiring the longest 
voltage within the specified tolerance. possible tube life. 


+ Heater current of a bogey tube at Ef =6.3 volts. 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 
Heater Current 
FEA — 62S eV OItS eee cee ee Ee OR TIE alee ety Se hota als 370 400 430 Mi*illiamperes 
Plate Current 
Ef = 6.3 volts, Eb =200 volts, Rk = 22 ohms (bypassed)..... 14 pyc 30 Milliamperes 
Transconductance 
Ef = 6.3 volts, Eb = 200 volts, Rk = 22 ohms (bypassed)..... 40000 50000 60000 Micromhos 
Amplification Factor 
Ef =6.3 volts, Eb = 200 volts, Rk = 22 ohms (bypassed)..... 170 225 280 
Grid Voltage Cutoff 
Ef=6.3 volts, Eb=200 volts, Ib=100 pa................. ae —3.0 —5.0 Volts 
Noise Figure 
Ef = 6.3 volts, Ebb = 280 volts, R;, = 3300 ohms, Rk = 22 ohms 
(bypassed). = 200 MC 10 n en wean hes os Sy IR 3.0 4.8 Decibels 
Interelectrode Capacitances 
GHG EI Ated S tO) toh); nese eee: ee Oa als xo i 1.7 27 ban 
Inputs g OU) corde das ee Neale nae ee Pa AO Se wes 4.5 6.0 fies have 
Goce segaed bia ah Aree. inc ee eenecy Cnr war OMe aie 0.01 0.018 0.026 pf 
Heater to' Cathodes: (ito Jo) ios, xc ees tee Seer eee ie 1.5 2.4 aaa 
Negative Grid Current 
Ef = 6.3 volts, Eb = 200 volts, Ecc = —1.0 volts, Rk = 22 ohms 
(bypassed), Rg =0:lomeg fincas. ee se ei sees dara Ree: 0.5 Microamperes 
Heater-Cathode Leakage Current 
Ef =6.3 volts, Ehk = 100 volts 
Heater Positive with Respect to Cathode............. Eppa bak ig 20 Microamperes 
Heater Negative with Respect to Cathode............ woh i bietcae 20 Microamperes 
Interelectrode Leakage Resistance 
Ef = 6.3 volts. Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results. 
Grid to A 1) at.100 volts dey oss itrcs. top tie ye aes 50 bret 27 stl Ge or 2! Megohms 
Plate'to All at ou Woe G-Cio weg ae ee ie i eee 50 eee ..... Megohms 


Grid Emission Current 
Ef =7.0 volts, Eb = 200 volts, Ecc = —15 volts, Rg=0.lmeg.. ..... «ss 2.0 Microamperes 


7768 
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SPECIAL PERFORMANCE TESTS 


Grid Recovery 

Change in Average Plate Current.....................0.. 

Seek Piece Corrent Backewing ec edes cies ars tsi ca 
Tubes with poor grid recovery affect circuit operation when the 
grid is driven positive by a pulse of signal or noise, somewhat as if a 
parallel RC circuit were in series with the grid. This effect may 
occur in tubes of any type, but is unimportant in many applica- 
tions. In the majority of 7768 tubes the effect is negligible, but to 
eliminate the few in which it may be excessive, tubes are tested 
under the following conditions: Ef =6.3 volts, Ebb =250 volts, 
R, =0.01 meg. Ec is adjusted for Ib =10 ma. 

Upon application to the grid of a 3 volt positive pulse (prr = 60 
pps, duty factor = 0.0012) the change in average plate current is 
noted, and the peak plate current backswing is measured. The 
following diagram shows qualitatively the plate current-time rela- 
tionship for a tube (with poor grid recovery) subjected to this test. 


Low mrequency: Vibrational Outputh22 . bis. coede. kc dt anes 
Statistical sample is subjected to vibration in each of two 
planes at 40 cps, with peak acceleration 15G. Tube is oper- 
ated with Ef =6.3 volts, Ebb = 250 volts, Rk = 68 ohms (by- 
passed), R; = 2000 ohms 


Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage breakdown at a pressure 
of 8mm Hg, to simulate an altitude of 100,000 feet. Tubes shall 
not give visual evidence of flashover or corona when 300 volts 
RMS, 60 cps, is applied between the plate and grid terminals. 


OUTLINE DRAWING 


125"t .003* | 
.050" rs 
£.010"| 2020-1) 
—- ae 
La 


.175*+ .005" 


i 


.175"+.005" 1 
t 


2) Ue cca 


+753" DIA. 


4.005" 


Min. Bogey Max. 


1.0 Milliamperes 
2.0 Milliamperes 


50. Millivolts RMS 


PLATE CURRENT VS. TIME 
—GRID RECOVERY TEST 


AVERAGE CURRENT BEFORE PULSES ARE APPLIED 
PEAK PULSE CURRENT 
Le AVERAGE CURRENT WITH PULSES APPLIED 


PLATE CURRENT 


PEAK PLATE CURRENT BACKSWING 


TIME 
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DEGRADATION RATE TESTS 


Fatigue Intermittent Life Test 


Statistical sample vibrated for a total of six hours, three 
hours in each of two planes, at a peak acceleration of 10G. 
Frequency is continuously varied from 30 cps to 2000 cps 
and back to 30 cps, with a period of ten minutes. Tubes are 
operated during the test with Ef = 6.3 volts, Eb = 250 volts, 
and Rk = 68 ohms. Following the test, tubes are evaluated 
for low frequency vibrational output, heater-cathode 
leakage, heater current, and transconductance. 


Shock 


Statistical sample subjected to 5 impact accelerations of 
approximately 450G in each of four positions. The acceler- 
ating forces are applied by the Navy-type, High Impact 
(flyweight) Shock Machine using a 30° hammer angle. 
Tubes are operated during the test with Ef=6.3 volts, 
Eb=250 volts, Ehk=+100 volts, and Rk=68 ohms. 
Following the test, tubes are evaluated for low frequency 
_ vibrational output, heater-cathode leakage, heater current, 
and transconductance. 


Stability Life Test 


The statistical sample subjected to the Intermittent Life 
Test is evaluated for percent change in zero-bias trans- 
conductance of individual tubes, from the initial reading to 
readings following 2 hours and 20 hours of the life test. 


Survival Rate Life Test 


The statistical sample subjected to the Intermittent Life 
Test is evaluated for shorted and open elements and trans- 
conductance following approximately 100 hours of life test. 


Statistical sample operated for 1000 hours under the follow- 
ing conditions: Ef=6.3 volts (cycled—on 1%4 hours, off 
14 hour), Eb = 200 volts, Ecc = +7 volts, Ehk = —70 volts 
d-c, Rk =270 ohms, and Rg=0.01 meg. Tubes are evalu- 
ated, following 500 and 1000 hours of life test, for shorted 
or open elements, heater current, grid current, trans- 
conductance, noise figure, heater-cathode leakage, and 
interelectrode leakage resistance. 


Interface Life Test 


Statistical sample operated for 1000 hours with Ef =6.6 
volts, no other voltages applied, and evaluated for cathode 
interface resistance following the life test. 


Heater-Cycling Life Test 


Statistical sample operated for 2000 cycles minimum to 
evaluate and control heater-cathode defects. Conditions of 
test include Ef = 7.5 volts cycled for one minute on and one 
minute off, Eb=Ec=0 volts, and Ehk=70 volts with 
heater positive with respect to cathode. Following this test, 
tubes are evaluated for open heaters, heater-cathode shorts, 
and heater-cathode leakage current. 


Note: The conditions for some of the indicated tests have 


deliberately been selected to aggravate tube failures 
for test and evaluation purposes. In no sense should 
these conditions be interpreted as suitable circuit 
operating conditions. 


7768 
Page 5 


AVERAGE PLATE CHARACTERISTICS 10-62 


IN MILLIAMPERES 


PLATE CURRENT 
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7784 


DESCRIPTION AND RATING 


FOR GROUNDED-GRID CLASS A UHF AMPLIFIER APPLICATIONS 


Metal and Ceramic 
Low Noise 


Small Size 
Conduction Cooled 


The 7784 is a high-mu, metal-and-ceramic triode intended for operation as 
a grounded-grid, Class A, radia-frequency amplifier at frequencies as high as 
3000 megacycles. 

Features of the tube include small size, planar electrode construction with 
close spacing, inherent rigidity, and an envelope structure convenient for 
coaxial circuit applications. 

At 1200 megacycles a noise figure of less than 8.5 decibels may be obtained 
when the 7784 is used in a grounded-grid coaxial circuit. 

The 7784 differs from the 6299 only in having an isolated heater. 


GENERAL 
eee 
MECHANICAL 
Mounting Position— Any 
Net:Weight >, thayv4o ae 1/6 Ounce 
Heater Voltage, AC or DC*.......6.3+0.3 Volts Cooling—Conduction§ 
eS 0.3. Amperes 
Direct Interelectrode Capacitancest 
ferea tO Plate: (gto p)........... 175" "DE 
Grid to Cathode and Heater: 
A iin 3.05 pi 
Plate to Cathode and Heater: 
DE 4 re 0.015 pf 
MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 
a 200 Volts Heater-Cathode Voltage 
Positive DC Grid Voltage. . ee ee VOLES Heater Positive with Respect to 
Negative DC Grid Voltage............15 Volts Cathode doa. 2 t eres ee ee 50 Volts 
BL EMBEDOUION . . 5 2 ee es 2.0 Watts Heater Negative with Respect to 
Se | 12. Milliamperes Cathode.tite2 2 waren a. noe ae 50 Volts 
oT 0{| Milliamperes Envelope Temperature at Hottest Point.150 C 


tions. 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others, Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 


The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others, 
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AVERAGE CHARACTERISTICS 

Piaté Voltagéie<n late aes. AeA 175 Volts PPransconauccance ss. an res cree 15000 Micromhos 
Grid  VOLCAGE. 8 a2 te a eee ey OltS Plate: Currente... cn: acc os eee 10 Milliamperes 
Amplification Factor... oxgee os 0-38 110 Plate Voltage, approximate 

Plate Resistance, approximate........ 7300 Ohms Ib =10 Milliamperes, Ec=0 Volts...125 Volts 


OP bt te 


CLASS A; RF AMPLIFIER 
GROUNDED-GRID, COAXIAL-TYPE CIRCUIT 


Fiecputeney soca See se niet es ke A NS 450 


Platé: Voltng ea eset oe erento eens oro ae 
Plate-Supply Voltage"<5.5 1 cece ee opel ty sa 
Resistor in Plate Circuit (bypassed).......... 
Grid Voltage} } fams.cs. gue oe Or ache ok 
Plate:Curréent= thee aan ete ah ae 


Noise Figure, Power Matched............... 


The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 

Heater current of a bogey tube at Ef =6.3 volts. 

Without external shield. 

The electrical connections to the plate and cathode must 
provide good thermal conductivity from these electrodes. 
The plate contact must be sufficiently flexible to keep the 
lateral force on the plate terminal at a minimum. 


//The 7784 is rated only for Class A amplifier service. 
{| Does not apply to initial-emission-velocity current. 


1200 1200 1200 3000 Megacycles 


a ee A 175 A Volts 
300 Re Shine ae Volts 
17500 ee ae Pee OUTS 
0 0 §§ 0 Volts 
10 10 10 10 Milliamperes 
10 10 10 10 Megacycles 
17 1% 17 11 Decibels 
8.2 8.0 8.5 13.2 Decibels 


* Adjusted for Ib =10 milliamperes. 

AAdjust for Ib=10 milliamperes; range must be variable 
from 75 to 200 volts. 

**Supply should be regulated. 

+tFor operation above 1000 megacycles, the minimum noise 
figure will generally be obtained by operation at zero bias. 
For operation below 1000 megacycles, the use of a cathode 
resistor or grid bias should be evaluated for the particular 
application. 

§§Adjusted for Ib=10 milliamperes; 200-ohm variable 
cathode resistor recommended. 


INITIAL CHARACTERISTICS LIMITS 


Heater Current 


Min. Bogey Max. 


Efis= 6:32VoltS poo ns Se a ee See rte ee ee eetke eae ete 280 300 320 Mi*illiamperes 


Plate Voltage 


Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib=10 ma...... 75 125 175 Volts 
Transconductance 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10 ma.... 11500 15000 ..... Micromhos 
Amplification Factor 
Ef =6.3 volts, Eb =175 volts, Ec adjusted for Ib=10 ma.... 85 110 140 
Heater-Cathode Leakage Current 
Ef =6.3 volts, Ehk =50 volts 
Heater Positive with Respect to Cathode................ Pe rs ae 20 Microamperes 
Heater Negative with Respect to Cathode............... eae A eee. % 20 Microamperes 
Interelectrode Leakage Resistance 
Ef =6.3 volts, Polarity of applied d-c interelectrode voltage is 
such that no cathode emission results 
Csrid to. Cathode st 45, Volts 0-000. oie ctinn anume ain 2 ERE 0.25 ee arr eee Megohms 
Grid ta-P inte at p00 Volta a-ring ns 5.0 begat alk Ee Pe an Megohms 
Interelectrode Capacitances 
Carica Piates feito) cy poe eae ans Ps tis emit ate eae 1.5 1.75 2.0 Picofarads 
Grid to Cathode and Heater: g to (h+k).................. 3.0 3.65 5.0 Picofarads 


Plate to Cathode and Heater: p to (h+k).................00 00s 0.015 0.025 Picofarads 


SPECIAL PERFORMANCE TESTS 


Noise Figure—450 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =450+5 MC.. 
Noise Figure—1200 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F=1200+5 MC. 
Noise Figure—3000 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =3000 +5 MC. 
Power Gain—450 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =450+5 MC, 

Bandwidth =9 MG tit. eg. ane etc ee ee ee ek 
Power Gain—1200 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =1200 +5 MC, 

Bendwidth 10 MC tin 6k, avast Oe oes leds We taal eek k 
Power Gain—3000 MC 

Ef =6.3 volts, Ec =0 volts, Eb adjusted for Ib =10 ma, F =3000 +5 MC, 

Bandwidtit «10 MC mins cl yo ee ee as eee 


DEGRADATION RATE TESTS 
1000-Hour Life 


Statistical sample operated for 1000 hours to evaluate changes in transconductance and noise figure with life. 


Min. 


MS 


15 


10 


Max. 


5.0 


8.5 


13.5 


Decibels 


Decibels 


Decibels 


Decibels 


Decibels 


Decibels 


7784 
ET-F23 
Page 3 
12-61 


7784 
ET-F23 
Page 4 
12-61 


PHYSICAL DIMENSIONS 


.091"t .003 "DIA 


F ‘ PLATE TERMINAL (NOTE 1) 
| 440"t.030 


| eae . 


” 


GRID TERMINAL (NOTE 2) 
.008"MAX, RADIUS 
REFERENCE PLANE ——— 


005" .440°t.005" DIA. 
490" t 007" DIA. 


O60" MAX 
. t.015" ! .010"+.002" 
a ee a 


.385" MAX. DIA. 


CATHODE TERMINAL 
(NOTE 3) 


HEATER TERMINAL 
(NOTE 4) 


| .560"t. 030 HEATER TERMINAL (NOTE 5) 


DIMENSIONAL TOLERANCES _ NOTES: 


Maximum eccentricity 0.007” (runout 0.014”) 

Maximum eccentricity 0.008” (runout 0.016”) 

Maximum eccentricity 0.010” (runout 0.020”) 

Maximum eccentricity 0.015” (runout 0.030”) 

Maximum eccentricity 0.010” (runout 0.020”) 
Eccentricities measured with respect to center line 
through gage. Tube shall be rotated 360° in gage without 
binding. 


nth WN 


IN MICLIAMPERES 


PLATE CURRENT 


14 


K-55611-TD1I46-1 


~4.0 


K-55611-TD!46-2 


AVERAGE PLATE CHARACTERISTICS 


Eys = Ges VOLTS 
ro 


PLATE VOLTAGE IN VOLTS 
SEPTEMBER 8, 


AVERAGE TRANSFER CHARACTERISTICS 


~3,0 =—2..0) — a8 
GRID VOLTAGE IN VOLTS 


SEPTEMBER 8, 
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1961 
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PLATE CURRENT 
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IN DECIBELS 


NOISE FIGURE 


ek 
10 


K-— 


ease TUNED FOR MINIMUM NOISE 


PREDICTED NOISE PERFORMANCE 


6.3 VOLTS 
HH Ec = 0 VOLTS 
eel Eb ADJUSTED FOR Ib = 10 MILLIAWPERES 


INPUT CIRCUIT LOSSES NEGLECTED 


10 


100 50 1000 5000 10000 


FREQUENCY IN ree 
55611-TD146—3 SEPTEMBER 8, 
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Owensboro, Kentucky 


196] 


IN OHMS 


OPTIMUM SOURCE RESISTANCE 


7815 


PLANAR TRIODE 


The 7815 is a high-mu, ceramic-and-metal, planar triode designed for use as 


a grid-pulsed or plate-pulsed oscillator, frequency multiplier, or power amplifier 


at frequencies up to 3000 megacycles. 


GENERAL 


Electrical 
Cathode - Coated Unipotential 


Heater Characteristics and Ratings 
Heater Voltage, AC or DC 
Heater Current+ 
Direct Interelectrode Capacitances# 
Grid to Plate 
Grid to Cathode 
Plate to Cathode, maximum 


Mechanical 


Mounting Position - Any 
Cooling 

Net Weight 

Maximum Anode Temperature 


Absolute-Maximum ratings are limiting values of operating 
and: environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


* Volts 
ible, Amperes 
res pf 
nee. pf 
Whe 818 Po: pf 


Conduction and Convection 
thal) Ounces 
250 C 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


7815 


MAXIMUM RATINGS AND TYPICAL OPERATION 
Plate-Pulsed Oscillator and Amplifier - Class C 


Maximum Ratings 
Absolute-Maximum Values 


Peak Pulse-Plate-Supply Voltage 3500 
Pulse Length 6 
Duty Factor 0.0033 
Negative DC Grid Voltage 150 
Positive Peak Grid Voltage 250 
Negative Peak Grid Voltage 750 
Plate Dissipation 10 
Grid Dissipation ZU 
Average Plate Current 10 
Peak Plate Current 320) 
Average Grid Current 5.0 
Frequency 3000 


Typical Operation - Oscillator - 2500 Megacycles 


Heater Voltage aac 
Peak Plate Supply Voltage 3500 
Pulse Length 5 
Duty Factor 0.0030 
Peak Plate Current 3.0 
Average Plate Current 9.0 
Average Grid Current eet 
Peak Useful Power Output, approximate 2000 


Grid-Pulsed Oscillator and Amplifier - Class C 


Maximum Ratings 
Absolute-Maximum Values 


DC Plate Voltage 2000 
Pulse Length 6 
Duty Factor 0.0033 
Negative DC Grid Voltage 150 
Positive Peak Grid Voltage 250 
Negative Peak Grid Voltage 750 
Plate Dissipation 10 
Grid Dissipation 2.0 
Average Plate Current 10 
Peak Plate Current ae 
Average Grid Current 5.0 
Frequency , 3000 


Volts 
Microseconds 


Volts 

Volts 

Volts 

Watts 

Watts 
Milliamperes 
Amperes 
Milliamperes 
Megacycles 


Volts 
Volts 
Microseconds 


Amperes 
Milliamperes 
Milliamperes 
Watts 


Volts 
Microseconds 


Volts 

Volts 

Volts 

Watts 

Watts 
Milliamperes 
Amperes 
Milliamperes 
Megacycles 
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MAXIMUM RATINGS AND TYPICAL OPERATION (Continued) 
Typical Operation - Amplifier - 1100 Megacycles 


Heater Voltage 6.0 Volts 

DC Plate Voltage 1700 Volts 

DC Grid Voltage -45 Volts 

Pulse Length 3.5 Microseconds 
Duty Factor 0.001 

Peak Plate Current 1.9 Amperes 

Peak Grid Current 1.1 Amperes 
Driving Power during Pulse, approximate 400 Watts 

Peak Useful Power Output, approximate 1500 Watts 


REFERENCE 
SURFACE 


ANODE RF CONTACT 
SURFACE 


1.645 
+0.170 


GRID RF CONTACT 
SURFACE 


HEATER CONTACT 
SURFACE 


CATHODE RF & 
HEATER CONTACT 
SURFACE 


NOTES: 


|. THE TOTAL INDICATED RUNOUT OF THE ANODE AND GRID CONTACT SURFACES WITH RESPECT 
TO THE CATHODE CONTACT SURFACE WILL NOT EXCEED 0.020 INCH. 


2. THE TOTAL INDICATED RUNOUT OF THE CATHODE CONTACT SURFACE WITH RESPECT TO THE 
HEATER CONTACT SURFACE WILL NOT EXCEED 0.OI2 INCH. ; 


MIN. 0.000 
3 UPPER DIM. MIN., LOWER DIM. MAX. MAX.0.000 ALL DIM. IN INCHES. 


7815 


* The equipment designer should design the equipment so that heater voltage 
is centered at some value within the range of 5.0 to 6.0 volts. Heater 
voltage variations about the center value should be kept as small as 
practical and should not, in any case, exceed +5%. The optimum center 
value of heater voltage depends on the cathode current and on other parameters 
of circuit design and operation. For specific recommendations, contact your 
General Electric tube sales representative. 


+ Heater current of a bogey tube at Ef = 6.0 volts. 


+ Measured without heater voltage. 


The tubes and arrangements disclosed herein may be covered by patents of General Electric Company or others. 
Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys any 
license under patent claims covering combinations of tubes with other devices or elements. In the absence of an 
express written agreement to the contrary, General Electric Company assumes no liability for patent infringement 
arising out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 
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ELECTRONICS 784 
METAL-CERAMIC DIODE 


——DESCRIPTION AND RATING=—— 


The 7841 is a cathode-type diode of ceramic-and-metal planar construc- 
tion intended for detector and low-current rectifier applications. 


GENERAL 


ELECTRICAL 


Cathode—Coated Unipotential 
Heater Characteristics and Ratings 


Heater Voltage, AC or DC*..... 6.3+0.3 Volts 
meeater GUITENt fo. © ae ne bc es oe 0.215 Amperes 
Direct Interelectrode Capacitances§ 
Plate to Cathode: (p to k).........1.1 pf 
Heater to Cathode: (h to k)........ aoe De. 
MAXIMUM 


ABSOLUTE MAXIMUM VALUES 
Peak Inverse Plate Voltage............ 350 Volts 
Steady-State Peak Plate Current....... 22 Mi*£lliamperes 
ae eeput Current... . 60 Ss. caa es 55 - Milliamperes 
Heater-Cathode Voltage 

Heater Positive with Respect to 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


MECHANICAL 
Mounting Position—Any 


See outline drawing on page 2 for dimensions and electrical 


connections. 


RATINGS 


Cathode saree meade «nee 
Heater Negative with Respect to 
Cathodes deeveewantessas eee ren 
Envelope Temperature at Hottest 
Point ®? hee oo ae ee 25006 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


AVERAGE CHARACTERISTICS 


Tube Voltage Drop 


Tires. pailiiamneres OC. fe.. oo ore tae oe ee 


Lehi aE Ree whe SAL ay Aeron eae 2.6 Volts 


FOOTNOTES 


* The equipment designer should design the equipment so that the heater voltage is centered at the specified 
bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance. 


+ Heater current of a bogey tube at Ef =6.3 volts. 


§ Measured using a grounded adapter that provides shielding between external terminals of tube. 
**For applications where long life is a primary consideration, it is recommended that the envelope temperature 


be maintained below 175 C. 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 
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-040"+.006" 
100"%.005" 925° 


are 8 


335"MAX. DIA. 
ALL INSULATORS 
.275"4.004" 
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uy 
> 
~~ 
= 
> 
Te 
Ww 
~ 
< 
= 
" 
~ 
w 


SIYIdMNVITTIN NI LN3YYND 3LV1d 


1960 


NOVEMBER 16, 


she VOLTAGE IN Botte 


RECEIVING TUBE DEPARTMENT 
Owensboro, Kentucky 


GENERAL @@ ELECTRIC 


K-55611-TOI29-1 


7910 
Page 1 


€Q) ELECTRONICS 3 | 
METAL-CERAMIC TRIODE 
DESCRIPTION AND RATING - — — 


The 7910 is a triode of ceramic-and-metal planar construction primarily intended for 
use as a plate-pulsed oscillator or amplifier at frequencies up to 7500 megacycles. 


GENERAL 


ELECTRICAL 
Cathode - Coated Unipotential 


MECHANICAL 
Operating Position - Any 
Heater Characteristics and Ratings 


Heater Voltage, AC or DC*. . . 6.3+0.3 Volts 
Heater Current¢#. ..... 0.275 Amperes See Outline Drawing on page 3 for dimensions 
Cathode Heating Time, minimum . . 60 Seconds and electrical connections. 
Direct Interelectrode Capacitances§ 
Grid to Plate: (g top) . 1.0. pf 
Meer eg toxXn tik), . « s « 2.1 pf 
fecoucs pi to th +k)... . . «0.02 pf 
Heater to Cathode: (h tok). .1.15 pf 


MAXIMUM RATINGS 
ABSOLUTE-MAXIMUM VALUES 


PLATE-PULSED OSCILLATOR OR AMPLIFIER SERVICE 


Peak Positive-Pulse Plate Supply voe Sess eS AT fs Se eG © ere 2s 1200 Volts 
Duty Factor of Plate Pulsef# . . . aber ict” Wells aolcbe, thpketd<) sre Ph Le ee 0.001 
RE TY ES Eas we arene > We, fp a) a2 Gey [mo kad el soe 2 es Sem er Se ee ee eo Microseconds 
Plate Current 
Average#. . . P pe MS head ope Cy Pes, Cal ary C acer ead tap eee ee ee Milliamperes 
Average During Plate Pataek a lt Se ea OR SES SSCS? ta LP ee att ee 0.6 Amperes 
Negative Grid Voltage 
DPEeeDULLOr Pi Rte: FULBA a) 6 abo a%o one, be us + ie Hot ORO GERiereeas She ash Volts 
Grid Current 
Average#. . . . .© Se eee Oe Ge Bee es are. ste yest Tin Satenaaiene Al fs ecal tar BEL) oe Milliamperes 
Average During Plate Pulses Sie, Me? Motte ott co W ied, fo Aka oMMNCo dE oS Avs oe esha s iol ays )'s 0.2 Amperes 
PRIS SOR CTOMP IS «i050 5 ye 40, Sees e ESE s: Os GROSS He OS 4 eee S Dos 165 Watts 
Peak Heater-Cathode Voltage 
Heacero ros. tavenwl th Respect, tO Cathode vi... 1) se) sf 6 ee ee eee 50 Volts 
MeecereNege@taveiwith Respect#to Cathode =. 9. %6 |.) 6s bee «fe oes - 50 Volts 
emeoeenlenperacure at Hottest roOint ~. .8 ss +i. soe Soe Ses te «=| 250 Cc 


Absolute-Maximum ratings are limiting values of operat- 
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 


The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 
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AVERAGE CHARACTERISTICS 


Plate Voltage Sate 
Cathode-Bias Resistor . 
Amplification Factor . 
Transconductance. . . 
Plate Current. ices os 


PLATE-PULSED OSCILLATOR 


Frequency . . . « -« 
Heater Voltage .. . 
Dutyehactor, <8.) siise 
Pulse Duration .. . 
Pulse Repetition Rate . 


CHARACTERISTICS 


Peak Positive-Pulse Plate Supply Voltage. 


Plate Current 
Average. . . 


Average During Plate Pulse 


Grid Current 
Average. . . ° 


Average During Plate Pulse 


Useful Power Output 
Average. . . 


Average During Plate Pulse 


The equipment designer should design the equipment so that heater 
bogey value, with heater supply variations restricted to maintain 


AND TYPICAL OPERATION 


Par Be kh Bae eee «2 125 
ees ee ee ney Oe 
ee RP eee eee ee 75 
Fae? Sit eeu ee vee ee L600 
ere ees A el fed eka clk Ls 


. . ° o ° . ° ° . ° 653 
. . . ° . . . ° 0.001 
. ° . ° . . . . . 10 
° . . ° . . . . . ° 1000 
. e co e . . . e 1000 
. . e . . e 0.6 
. . . ° . e e ° . e e 600 
° e ° . ° . ° ° ° e ° 0.2 
. . ° . e . e ° . . . 200 
. . . . . . . ° ° ° Oo 
° . . ° . e ° . . ° 100 


NOTES 


6.3 volts. 


Volts 
Ohms 


Micromhos 
Milliamperes 


Megacycles 
Volts 


Microseconds 
Pulses per Second 
Volts 


Milliamperes 
Milliamperes 


Milliamperes 
Milliamperes 


Watts 
Watts 


voltage is centered at the specified 
heater voltage within the specified 


Measured with a grounded adapter that provides shielding between external terminals of tube. 


Applications with a duty factor greater than 0.001 should be referred to your General Electric tube 


* 
tolerance. 
Heater current of a bogey tube at Ef = 
§ 
sales representative for recommendations. 
In any 5000 microsecond interval. 
A 


The tubes and arrangements disclosed herein may be covered by patents of General 
Electric Company or others. Neither the disclosure of any information herein nor the 


to a maximum of 6.0 amperes. 


sale of tubes by General Electric Company conveys any license under patent claims or elements by any purchaser of tubes or others. 
covering combinations of tubes with other devices or elements. In the absence of an 


The regulation and/or series plate-supply impedance must be such as to limit the peak current, with 
the tube considered as short circuit, 


express written agreement to the contrary, General Electric Company assumes no 
liability for patent infringement arising out of any use of the tubes with other devices 
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PHYSICAL DIMENSIONS 


CATHODE 


HEATERS 


CATHODE RING 
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Minimum 


Ref. 


The millimeter dimensions are derived from the 


original inch dimensions. 


Note: 
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METAL-CERAMIC TRIODE 
FOR PLATE-PULSED OSCILLATOR OR AMPLIFIER APPLICATIONS 
DESCRIPTION AND RATING —————_- 


The 7911 is a high-mu triode of ceramic and metal planar construction intended 
for use as a plate-pulsed oscillator or amplifier at frequencies up to 6000 megacycles. 


GENERAL 


ELECTRICAL 
Cathode - Coated Unipotential 


MECHANICAL 
Operating Position - Any 


Heater Characteristics and Ratings 
Heater Voltage, AC or DC* . . . 6.3+ 
Heater Current#. . 

Direct Interelectrode Gapastrencess 


See Outline Drawing on page 3 for dimensions 
and electrical connections. 


Grid to Plate: (g to p) ot wok laG. DL 
Peeecereto (hi tk) «fences ee © 05.0. pt 
Bee pero (ach ik) s. 65 es a. S005" pt 


MAXIMUM RATINGS 
PLATE-PULSED OSCILLATOR OR AMPLIFIER SERVICE—ABSOLUTE-MAXIMUM VALUES 


Cathode Heating Time, minimum. . ‘ ° eee n.OU Seconds 
Peak Positive-Pulse Plate Supply Walenee 3000 Volts 
Duty Factor of Plate Pulsei# : 7 0.001 
TEMA MLAS Fc fs) oh Gp) ce ee ee Cw 2.0 Microseconds 
Plate Current 
Average#. . . . Os eee oe a ee eee ee Yee Milliamperes 
Average During Plate PPitseh ‘yo Rr» GRRSC™ sar hee Ghee hie Ste Ze) Amperes 
Negative Grid Voltage 
Pee emOinnt Neer ta tee PUL Sei yuee enh. 5 cis ced fer iss Sn) eek s,s h ncluee bien. s 100 Volts 
Grid Current 
ES Bes og BS SNS OS ee cae bal Seo eee. area San ey ee ae ee LG Milliamperes 
BVERorerouini newer lates Pulse gm, 5) @iol rc a el ses 1% ee is SN he el Ue ef uO Amperes 
DC EOCOLCUDTeNE is wa etme) aoc ees MER a let Fea. 1s, Gotu? cokes wedes  <Bpe 062820 Milliamperes 
Pee TOME LCi er 6. shi, Bs. e- l) at ect ce et te’, fo seep ema ee em 65 Watts 
Peak Heater-Cathode Voltage 
BeHEereLOsLcive withskespect.to Cathode ~. ). 9. 9. be 6 «6 s bs os) 6) se tO Volts 
PomceLeNegativer with Respec ca LoiCathodegs oa. ue cael co Maen) -m ee iks eel <) Gece Be say DO Volts 
Envelope Temperature at Hottest Point. . .... . 250 Cc 


Absolute-Maximum ratings are limiting values of operat- 
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of General 
Electric Company or others. Neither the disclosure of any information herein nor the 
sale of tubes by General Electric Company conveys any license under patent claims 
covering combinations of tubes with other devices or elements. In the absence of an 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 


voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


express written agreement to the contrary, General Electric Company assumes no 
liability for patent infringement arising out of any use of the tubes with other devices 
or elements by any purchaser of tubes or others. 
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CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


Plate Voltage... . Dh “ote 2 Be ae ee Fee eae co Se 200 Volts 
GULHUGE=Sh LES cRES 1S COL Marc eEn ss ON cen es tmCIn NB otedy va hole s,s faiict! 9s ven 6) re | 6) te ee 100 Ohms 
Beplitication Factoran os; nie, nee Pre ee el a> ee res ies) so pare) ael= fof etl ol DO 

PISCE REG LOLANCe.* APAlLOs EtG.) va eels Sis eels ein)” we ae me Bele oe ehh ss tee 2 5QQ Ohms 
AransCOnUUCcCanCe aces) heute. een Cee Cm see ee Te necmasiaes se ee 2000 Micromhos 

| CP ah hea Need. Ey Meg iOS Es SS oe A ee ah oP eer eee es eee) Milliamperes 


Grid Voltage, approximate 


TDeZeLUULNLCLOAMPC LOG LICE a ma nc CEr CML ell Gol ewer sal stn iste + tenes 6 eens. Veo) toa tie= ms aS Volts 


PLATE-PULSED CEMA SNA: 


Erequencyse se. s) ots Fe > eee ae eee ce see ees eee LOO Megacycles 
HOALCLAVOlCAVG. Or. a mE MES MECN Nc) s 00s) ecu Bel) nF Ratpihet Bcf) le ogee) 's << f eeR OMe give caps | Volts 
ever BCtCOte Aa ke 4 tee Ciba ce cee en oe ree fis es aw ye et Ge Ww le. oe et ee 200L 
ROSSER DUT S tl Ol cme cemectn Siu tc Pte” ge! ils ect ae Buam teh cele ie MeN le lus, Loer@ite Psa belgie ik AY Microseconds 
PRIBSIRSDETALT ON RACGURera san ye kis Bic) (voto mre Gla ec tales! ps. @ o. > eee rey o.etemte: et OOU Pulses per 
Second 
PeateProsacive-PulsepsupplyaVOLtAve Eta. on, an. ecm oes MEME Mees) os poses, a) S000 Volts 
Plate Current 
Average. . . Met. Pee: (pee in at Mo A aoe ae ie See ee “oer ae Ze Milliamperes 
Average During biere Grats’ ae So ORS oy Cae es ier Qa Amperes 
Grid Current 
Average. . as oo oe ee SS CS ep eo oie oe ee eee 0.3 Milliamperes 
Average During “Plate aise: Rees ok or) we A te A eS? aoe SD © > Se ee Oz Amperes 
Useful Power Output 
Average. . . a Ae cee Cece e WM ol Niet Ake WE Vic) Mei | te Wie.) Meine ied. Watts 
Average During Plate Praise: Bo RB BOI ie Eke a PA rrr ha tere, Kilowatts 


# 


NOTES 


The equipment designer should design the equipment so that heater voltage is centered at the specified 
bogey value, with heater supply variations restricted to maintain heater voltage within the specified 
tolerance. 


Heater current of a bogey tube at Ef = 6.3 volts. 
Measured using a grounded adapter that provides shielding between external terminals of tube. 


Applications with a duty factor greater than 0.001 should be referred to your General Electric tube 
sales representative for recommendation. 


In any 5000 microsecond interval. 


The regulation and/or series plate-supply impedance must be such as to limit the peak current, with 
the tube considered a short circuit, to a maximum of 25 amperes. 


PHYSICAL DIMENSIONS 


INCHES 


Note: The millimeter dimensions are derived from the original 
inch dimensions. 


7e 
a 
oss) 


(938MM) 


ES 570" (13.478MM) —a | 
a hich aseuils 
1760" (19.304MM) 


045" 
C1L143.MM) 


k—2"0 352 MM) 


Paints °. 


230" 
(5.842MM) 


ae" 
: (3.251MM) 


ie 
164 
(4.1\65MM) 
| se 
| | 
i | 


360" 
| (9.144MM) 


Note: Gauge tolerances are +0.001 
inches or +0.025 millimeters, 
unless otherwise indicated. 
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QB ELECTRONICS is 
7913 


METAL-CERAMIC TRIODE 
== DESCRIPTION AND RATING = 


The 7913 is a high-mu triode of ceramic-and-metal planar construction primarily 
intended for use as an oscillator or radio-frequency power amplifier. 


GENERAL 


ELECTRICAL 


Cathode - Coated Unipotential 


Heater Characteristics and Ratings 
Heater Voltage, AC or DC*®¥. . . . 6.3+0.3 

Heater Current? . . . . . . . . 0.4 Amperes 
Direct Interelectrode Capacitances§ 


Seeuete Finte;: (g°to p)), . %. « .254 pf 
Seeecr ©o to (hk). 4 ws a 650 pt 
fureun: »p to (h +k)... .~%°0.03 pf 
Heater to Cathode: (h tok). . . 2.4 pf 


ABSOLUTE-MAXIMUM VALUES 


ie CE Se ee a Ae ee Ae 
DOEMCEaGPepRtion: . + « s « © « © ww . .« 
ME OMIRPON Go) ke whe a we ee a 
Suemenoae Current... st ew tl ell lt 
Beeevethode Current . . . .». « « «a «ee 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode... 

Heater Negative with Respect to Cathode... 
Grid-Circuit Resistance 

SUTEPaeBUGbiaet., = 5 5 i sk: er bo eS 

eeerMTNOUS+B LAG = <cite  e 6 ee be 
Envelope Temperature at Hottest Point. . .. . 


Absolute-Maximum ratings are limiting values of operat- 
ing and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 


The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of General 
Electric Company or others. Neither the disclosure of any information herein nor the 
sale of tubes by General Electric Company conveys any license under patent claims 
covering combinations of tubes with other devices or elements. In the absence of an 


MECHANICAL 
Operating Position - Any 


See Outline Drawing on page 3 for dimensions 
and electrical connections. 


Se ete ee eee rk ee Volts 

Sate de at er ee Ge ae Watts 

ocd. ode ote Sart Be le & ie a ee, Milliamperes 
Ss SEG Se Sh at Aes, ee A RL Milliamperes 
A Pee. rere, fe ee On A Milliamperes 
eo TR Ge ire A de Ye, Volts 

A RS etiacite 9G op at et ts Se Volts 

Y Oo pot a Ge oe 6 4. TORU Megohms 

ee Kh eceraie ace st GF See ee Megohms 

Te Se Wi te aie SA ete OR at er aele C 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


express written agreement to the contrary, General Electric Company assumes no 
liability for patent infringement arising out of any use of the tubes with other devices 
or elements by any purchaser of tubes or others. 
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CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 


ee ET n COG a Meee eto Mere ie es les De ae ead. Sb wks elbow ee 
CELMOUG*B1GS ROSLECOL |< <<) GL oC ae IEG. | oul bree PP ratae™ bl) te 8 
PP ESESUMGLOUMERUCOL slate tbs” fois ivi el sl e') @ Ge! tS Nie os. 6. we oe oe ee 
PAMse POS LACAOCG, “BODTORI MECH s) 1... ia Bll log conten dc gps Mer i iwemowe le os. 6). 6 
RLeUSOAUCLENCR CTT ask tees tala cea hae tee ee a ee ae TE wee 
pS eR gee Ve ae ey ge De ey ee ee re ere eer 
Grid Voltage, approximate 

ed MLC TORIDGL RE Ga niin cite als OI tee te Mahe vee ee 15 en") 6k we lee se 


UHF OSCILLATOR SERVICE 


BE OQ he spre 0h ere rent een ee ng i ee ene) a 5 me Mis + mie gen ge Niger gtr Beene tet ee 
EtSte VOLEAgG x. c/s pkebeke Eeman- 6 ses 
ETHER SRLELOL ss. Js ge te fa ee fe okey ets 
PAate Current i: 5 ss .«/) cl wah. o> ene See: aes 
Crag Gurrent, Approximate.) 2) “ss Le). fi 
PoweraQutput, approximates. sameeren SAL cele 


NOTES 


Volts 
Ohms 


Ohms 
Micromhos 
Milliamperes 


Volts 


Megacycles 
Volts 

Ohms 
Milliamperes 
Milliamperes 
Watts 


The equipment designer should design the equipment so that heater voltage is centered at the specified 


bogey value, with heater supply variations restricted to maintain heater voltage within the specified 


tolerance. 
+ Heater current of a bogey tube at Ef = 6.3 volts. 


§ Without external shield. 
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ALIGNMENT GAUGE 


ot beta a, MM) 
eee tl 
161 
(4.597 MM) 
! - « } | 


i 1681" 
(o3eme (4.597 MM) 
= Wt 


.360" 
(9.144 MM) 


ae 
5 70"'(13.478 MM) el 
h——. 610""(15.494.MM)—we 
~—-———.760" (19.304 MM) —-—— = 


\" 
7 NOM 


! 1 
H | 1 
' wood 
tat ' (6.350MM) 


otis Rael Neal Meee ne tt SS 


Note: Tolerances are +0.001 inches 
or +0.025 millimeters, unless 
otherwise indicated. 


an. | 


| 
ew | 
“3 
a 
ee}. 0.170 * | 
| 
em | 
as 
i 
ae | 


Note: The millimeter dimensions are derived from the original 
inch dimensions. 
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IN MILLI AMPERES 


PLATE CURRENT 


AVERAGE PLATE CHARACTERISTICS 
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PLATE VOLTAGE IN VOLTS 
K-55611-TD137-1 


AVERAGE TRANSFER CHARACTERISTICS 


E¢ = RATED VALUE 
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AVERAGE CHARACTERISTICS 
SH niniiiiitii jas a 


it 
tet 


Bene: 
eeagceane 
acinar 


a 
ee 


see 
om Sars sees 


20 


peat 


ee 


PLATE CURRENT IN MILLI AMPERES 


E 


30 


AVERAGE PLATE CHARACTERISTICS 


100 


200 
PLATE VOLTAGE 


IN VOLTS 


200 VOLTS {) 


FEBRUARY 18, 


= RATED VALUE 


AUGUST 


140000 


120000 


18, 


b 


1961 


IN MICROMHOS 


TRANSCONDUCTANCE (Gm) 


IN MILLIAMPERES 


GRID CURRENT (J/¢) 


7913 
Page 5 


7-64 


7913 


Page 6 
7-64 


GRID VOLTAGE IN VOLTS 


AVERAGE CONSTANT-CURRENT CHARACTERISTICS 
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8081 
METAL-CERAMIC TRIODE 


———— DESCRIPTION AND RATING 


The 8081 is a high-mu triode of ceramic-and-metal planar construction 
primarily intended for low-level audio-frequency amplification. 


GENERAL 
ELECTRICAL 105" 

Cathode—Coated Unipotential [oow 80%" 
Heater Characteristics and Ratings ) 
Rieater Voltage, AC or DCT... .._.. 6.3+0.3 Volts Seg See 300" 
RPEET SGUTP ONE Lo oon auc 555 as as AS es 0.215 Amperes £.010 p22" *010" .010° 
Direct Interelectrode Capacitances§ ore | 

RBM FIGEC TIE TO D)ing cis 4s 5% aes: 1535 /pL 

Eros tO AWE) cine Ob ws ok pe os 1). pf: 

Output? p to (h-+-k). ........ co. us. 0.03 pf ANT: HEATER 

Heater to Cathode: (h tok)......... 157 pt 

MECHANICAL 
Mounting Position—Any 4 
CATHODE = pice 
MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES i 
BoE Bte V OWLABES dine Sine rcp oe 2254275" Volts eral cai | 
beakrbiate: Voltages. fac.ch, «805.6: 400 Volts 050" tb o12" 
Positive Peak and DC Grid Voltage. . .0 Volts earrien fees | 
Negative Peak and DC Grid Voltage. . 50 Volts is 
Plate Dissipation. sB as tahed 0.85 Watts 
Poise node: Current 2s. cc. Sts ao ces 3.8 Milliamperes aeetRan 
Heater-Cathode Voltage (( Wontas 

Heater Positive with Respect to 0as"R fess} ofe 

RELIG 2 cet h ae cute Sheer e yal eis, 50 Volts 170" call 007" 
Heater Negative with Respect to subi selicaa 
RSL TONG Hh, 4 ed Se eee os. skal oe 50 Volts — Ha 

Grid Circuit Resistance, with Fixed Aly 

POO HS Seine ek hy aes hh ce eG 0.2 Megohms THREAD pees 
Envelope Temperature at Hottest 

OT sl ES aa ere Cam «5 COE 25076 CG 


Absolute-Maximum ratings are limiting values of operating 


all other electron devices in the equipment. 


and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


GENERAL @@ ELECTRIC 


8081 


Page 2 
10-62 


CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 


Plate VOIACE eee oc co gets} 150 Volts Plate; Curren tar eee .......0.95 Milliamperes 
Cathode-Bias Resistor..............1000 Ohms Grid Voltage, approximate 
AINDITICALION OE ACCOL a yao ere een Te 80 Ib =10 Microamperes, Eb = 250 
Plate Resistance, approximate.......57000 Ohms Volts xe). fc et er nee pe —4.6 Volts 
PLenneCOnUuctanCe suc): merece ae 1400 Micromhos 

FOOTNOTES 


+ 
+ 


The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 

Heater current of a bogey tube at Ef = 6.3 volts. 


§ Without external shield. 
§] One method of mounting the 8081 is to use a stainless-steel 


“T” bolt (see drawing) to attach the mounting base of the 
tube to a chassis or circuit board. The ‘‘T”’ bolt should be 
inserted in the slot in the base of the tube, turned 90 
degrees, and attached to the chassis or circuit board with a 
2-56 nut and lock washer. Torque used to tighten the nut 


should not exceed 3 inch-pounds. 


Alf resistance is used in the cathode or plate circuits, the 


 — 


grid-circuit resistance may be as high as (200,000+4500 
RK +10RL) ohms, where RK is the cathode-bias resistance 
in ohms, and RL is the DC plate load resistance in ohms. 
Operation below the rated maximum envelope temperature 
is recommended for applications requiring the longest 
possible tube life. The 8081 is also capable of operation at 
envelope temperatures much higher than the rated maxi- 
mum value. For specific recommendations concerning 
higher temperature operation, contact your General 
Electric tube sales representative. 


SPECIAL PERFORMANCE TESTS 


Maximum 


Variable-Frequency Vibration......... 15 Millivolts 


Ef = 6.3 volts, Ebb = 150 volts, Ec = 
0 volts d-c, Rk=1000 ohms (by- 
passed), R; =10000 ohms; Note 1 


peak to peak 


Low-Frequency Vibration........... 0.75 Millivolts RMS 


Ef =6.3 volts, Ebb = 150 volts, Ec= 
0 volts d-c, Rk=1000 ohms (by- 
passed), R, =10000 ohms, G=15, 
F =40 cps; Note 2 


Note 1: The variable-frequency vibration test shall be per- 


formed as follows: 

a. The frequency shall be increased from 100 to 2000 
cps with approximately logarithmic progression in 
3 +1 minutes. The return sweep (2000 to 100 cps) is 
not required. 

b. The tube shall be vibrated with simple harmonic 
motion in each of two planes; first, parallel to the 
cylindrical axis; second, perpendicular to the cylin- 
drical axis and parallel to a line through the major 
axis of a terminal lug. 


Note 2: 


c. The peak acceleration shall be maintained at 10+1 
G throughout the test. 

d. The vibrational output produced across Ry, as a 

result of the vibration shall be coupled to a low-pass 

filter that has the following characteristics: 

(1) Aresponse within + 1 db of the response at 1000 
cps over the frequency range of 100 to 17000 cps. 

(2) The response shall be down at least 1.5 db at 
20000 cps and have a cut-off rate of at least 18 
db per octave above 20000 cps. 

The tube shall be vibrated with simple harmonic 

motion in each of two planes, (1) parallel to the 

cylindrical axis and (2) perpendicular to the cylin- 

drical axis and perpendicular to a line through the 

major axis of a terminal lug. 


Low Pressure Voltage Breakdown Test 


Statistical sample tested for voltage breakdown at a pres- 
sure of 8mm Hg, to simulate an altitude of 100,000 feet. 
Tubes shall not give visual evidence of flashover or corona 
when 300 volts RMS, 60 cps, is applied between the plate 
and grid terminals. 


DEGRADATION RATE TESTS 


Fatigue 


Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 10G. Frequency 
is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. Tubes are operated during 
the test with Ef =6.3 volts, Eb=150 volts, and Rk =82 ohms. Following the test, tubes are evaluated for low frequency 
vibrational output, heater-cathode leakage, transconductance, and negative grid current. 


Shock 


Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. The accelerating 
forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer angle. Tubes are mounted 
by T-bolt with 3 inch-pounds torque, and operated during the test with Ef = 6.3 volts, Eb=150 volts, Ehk = +100 volts, 
Rg =0.1 Meg, and Rk =82 ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater- 


cathode leakage, transconductance, and negative grid current. 
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DEGRADATION RATE TESTS (Continued) 


Stability Life Test 
The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance of in- 
dividual tubes, from the initial readings to readings following 2 hours and 20 hours of the life test. 

Survival Rate Life Test 
The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements and transconduct- 
ance following approximately 100 hours of life test. 

Intermittent Life Test 


Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled—on 13,4 hours, off 14 hour), 
Ebb = 300 volts, Ehk = +70 volts d-c, Rk = 82 ohms, R, = 18000 ohms, and Rg = 0.1 meg. Tubes are evaluated, following 500 
and 1000 hours of life test, for shorted or open elements, heater current, grid current, transconductance, heater-cathode 
leakage, and interelectrode leakage resistance. 


Interface Life Test 


Statistical sample operated for 1000 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for cathode interface 
resistance following the life test. 


Heater-Cycling Life Test 


Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions of test 
include Ef = 7.0 volts cycled for one minute on and one minute off, Eb = Ec =0 volts, and Ehk = 70 volts with heater positive 
with respect to cathode. Following this test, tubes are evaluated for open heaters, heater-cathode shorts, and heater-cathode 
leakage current. 


Note: The conditions for some of the indieated tests have deliberately been selected to aggravate tube failures for test and evalua- 
tion purposes. In no sense should these conditions be interpreted as suitable circuit operating conditions. 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 


AVERAGE PLATE CHARACTERISTICS 
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8082 
METAL—CERAMIC TRIODE 


€QB ELECTRONICS 


—— DESCRIPTION AND RATING=—— 


The 8082 is a high-mu triode of ceramic-and-metal planar construction 
primarily intended for use as an oscillator in the ultra-high-frequency range. 


GENERAL 
ELECTRICAL 

Cathode—Coated Unipotential eee wens cae 
Heater Characteristics and Ratings ool f 
Heater Voltage, AC or DCf...... 6.3 +0.3 Volts ce ae Vig ae 2 
Pacer Lirent secs oo baw door coe 0.24 Amperes 022" *:0!10° + 010" 
Direct Interelectrode Capacitances§ 

SeeM RE BUENAS EO). os ai nines te Le DE 

SUE eS OKIE Ce ee te eee DE 

foatpuce pico (tk). ee se 0.032 pf 

Heater to Cathode: (h tok)......... 1:5 “pf 

MECHANICAL 
Mounting Position—Any § Aaa ORC 
GRIO 
MAXIMUM RATINGS 

ABSOLUTE-MAXIMUM VALUES a, eareres oe 
CU a eo ee 250 Volts _ 
Positive DC Grid Voltage..............0 Volts ] 
Mevauve DC Grid Voltage..-..:......50 Volts 
Peak Negative Grid Voltage...........50 Volts 
Pilate Lssination. <a. “heer: « al 0) Watt 
Pe Grid. Currentsy oasis) ae eee ts 2.2 Mi§ulliamperes 
mC Cathode Current. <2.....-..+....:11 Milliamperes 
Peak Cathode’ Current... 0.4... sks. ess 40 Miaulliamperes 
Heater-Cathode Voltage 

Heater Positive with Respect to 

Cathodes errr oe tse ut adeeb 50 Volts 
Heater Negative with Respect to 
Sat OGerer 2 a5 kris pac aio. Gs. cosh 50 Volts 

Grid-Circuit Resistance 10000 Ohms 
Envelope Temperature at Hottest 

cn hed SEPORR 5 Oe illo, ROE CAE 230 .C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


The tubes and arrangements disclosed herein may be covered by patents of 
General Electric Company or others. Neither the disclosure of any information 
herein nor the sale of tubes by General Electric Company conveys any license 
under patent claims covering combinations of tubes with other devices or 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum valve for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


elements. In the absence of an express written agreement to the contrary, 
General Electric Company assumes no liability for patent infringement arising 
out of any use of the tubes with other devices or elements by any purchaser of 
tubes or others. 
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CHARACTERISTICS AND TYPICAL OPERATION 


AVERAGE CHARACTERISTICS 


UHF OSCILLATOR SERVICE 


IBLE V OMARE.|, nn on ele eee Cee 100 150 Volts Plate Voltagereen nea 150 Volts 
RSTIC.V OLCAUE nay a ae ee Re os 0 Volts Grid Resistors...) aan 7000 Ohms 
Cathode-Bias Resistor. ........... eae 82 Ohms Plate Currentar, sae. 4.0 Milliamperes 
Amplification Factor............. errs 90 Frequency.) eee ..450 Megacycles 
LParisCOnGUuCCANCEs wai aes fae oe oy eS OLG; 10500 Micromhos Grid Current: .7.. 5.+.....0-9 Muilhamperes 
Plate: Gurrente... cee ee oe eee 9.0 7.5  Milliamperes Power Output, 
approximate............100 Mé£illiwatts 
FOOTNOTES 


+ The equipment designer should design the equipment so 
that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 


t Heater current of a bogey tube at Ef =6.3 volts. 
§ Without external shield. 


{ One method of mounting the 8082 is to use a stainless-steel 
“T” bolt (see drawing) to attach the mounting base of the 
tube to a chassis or circuit board. The ‘‘T”’ bolt should be 


inserted in the slot in the base of the tube, turned 90 
degrees, and attached to the chassis or circuit board with 
a 2-56 nut and lock washer. Torque used to tighten the nut 
should not exceed 3 inch-pounds. 


Operation below the rated maximum envelope temperature 
is recommended for applications requiring the longest 
possible tube life. The 8082 is also capable of operation at 
envelope temperatures much higher than the rated maxi- 
mum value. For specific recommendations concerning 
higher temperature operation, contact your General 
Electric tube sales representative. 


SPECIAL PERFORMANCE TESTS 


Min. Bogey Max. 

Grid Recovery 
Change i Average Pint® Current. 7 ne oe ae ale es 
Peaki Plate Currént Backs witie ces St sete te rs der eakde | nals 


0.6 Milliamperes 
1.0 Milliamperes 


Tubes with poor grid recovery affect circuit operation when 
the grid is driven positive by a pulse of signal or noise, some- 
what as if a parallel RC circuit were in series with the grid. 
This effect may occur in tubes of any type, but is unimportant 
in many applications. In the majority of 8082 tubes the effect 
is negligible, but to eliminate the few in which it may be 
excessive, tubes are tested under the following conditions: 
Ef =6.3 volts, Ebb =250 volts, R, =0.01 meg, Ec adjusted 
for Ib =3.0 ma. 

Upon application to the grid of a-5-volt positive pulse 
(prr=60 pps, duty factor =0.0012) the change in average 
plate current is noted, and the peak plate current backswing 
is measured. The following diagram shows qualitatively the 
plate current-time relationship for a tube (with poor grid 
recovery) subjected to this test. 


Pulse Cathode Current 


PLATE CURRENT VS. TIME 
—GRID-RECOVERY TEST 


AVERAGE CURRENT BEFORE PULSES ARE APPLIED 
———_—— PEAK PULSE CURRENT 
Je AVERAGE CURRENT WITH PULSES APPLIED 


PLATE CURRENT 


PEAK PLATE CURRENT BACKSWING 


Min. Bogey Max. 


Ef = 6.3 volts, Eb =150 volts, Ec= —10 volts. Grid is driven 7 volts 


positive with a pulse having a prr of 1000 pps and a duty factor of 0.01...... 90 


Low Pressure Voltage Breakdown Test 


Milliamperes 


Statistical sample tested for voltage breakdown at a pressure of 8mm 
Hg, to simulate an altitude of 100,000 feet. Tubes shall not give visual 
evidence of flashover or corona when 300 volts RMS, 60 cps, is applied 


between the plate and grid terminals. 


DEGRADATION RATE TESTS 


Fatigue 
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration 
of 10G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 eps, with a period of ten 
minutes. Tubes are mounted by T-bolt with 3 inch-pounds torque, and operated during the test with 
Ef = 6.3 volts, Eb = 150 volts, and Rk = 82 ohms. Following the test, tubes are evaluated for low frequency 
vibrational output, heater-cathode leakage, and heater current. 


Shock 
Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. The 
accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° 
hammer angle. Tubes are operated during the test with Ef = 6.3 volts, Eb = 150 volts, Ehk = +100 volts, 
and Rk = 82 ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater- 
cathode leakage, and heater current. 


Stability Life Test 
The statistical sample subjected to the Dynamic Life Test is evaluated for percent change in zero-bias 
transconductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours 
of the life test. 


Survival Rate Life Test 
The combined statistical samples subjected to the Dynamic and Pulse Life Tests are evaluated for shorted 
and open elements following approximately 100 hours of life test. 


Dynamic Life Test 
Statistical sample operated, with a 60 cps grid signal, at maximum rated DC grid current and cathode 
current for a period of 1000 hours. Heater voltage is cycled (on 134 hours, off 14 hour). Tubes are evaluated, 
following 500 and 1000 hours of life test, for shorted or open elements, heater current, zero-bias trans- 
conductance, heater-cathode leakage, and interelectrode leakage resistance. 


Pulse Life Test 
Statistical sample operated with 120 ma peak cathode current, 0.01 duty factor, for 1000 hours. Heater 
voltage is cycled (on 1; hours, off 14 hour). Tubes are evaluated, following 500 and 1000 hours of life 
test, for shorted or open elements, heater current, pulse emission, heater-cathode leakage, and inter- 
electrode leakage resistance. 


Interface Life Test 
Statistical sample operated for 1000 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for 
cathode interface resistance following the life test. 


Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. 
Conditions of test include Ef =7.0 volts cycled for one minute on and one minute off, Eb =Ec =0 volts, 
and Ehk = 70 volts with heater positive with respect to cathode. Following this test tubes are evaluated for 
open heaters, heater-cathode shorts, and heater-cathode leakage current. 


Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures 
for test and evaluation purposes. In no sense should these conditions be interpreted as suitable circuit 


operating conditions. 
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IN MILLIAMPERES 


PLATE CURRENT (Ip) 
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AVERAGE PLATE CHARACTERISTICS 
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The 8083 is a high-mu triode of ceramic-and-metal planar construc- 
tion primarily intended for radio-frequency amplifier service from low fre- 


quencies into the ultra-high frequency range. 


GENERAL 
ELECTRICAL te 
027" 049" 

Cathode—Coated Unipotential ne ee 
Heater Characteristics and Ratings —, | 
Heater Voltage, AC or DC{...... 6.3+0.3 Volts ; a ag 300" 
3 og eb 9 0.24 Amperes i a rs 
Direct Interelectrode Capacitances§ 

ieee TO ates (eto pyc 24 Fee. 2 pr 

Brpwore torlhak) 2 Ce Pails Boop 

utpuc: p' to (h-+k). 2:08.65. .50: 0.032 pf 

Heater to Cathode: (h to k)......,.. Sar pr 

MECHANICAL 


Mounting Position—Any § 


MAXIMUM RATINGS 


ABSOLUTE-MAXIMUM VALUES 


CATHODE 


GRID 


PLATE 


PIBEeVOUAGG I ene ty eke bk aes « 250 Volts 
en Place VOLLASE |. 5 aie hucs ad we oe oe 400 Volts 
Positive Peak and DC Grid-to-Cathode 
With Ce Meee. Sor bs fe head wink ee Gin 0 Volts 
Negative Peak and DC Grid-to-Cathode 
BOISE CM BET ate. 2s ersten nn ays ose 50 Volts 
Re COSI ATION rg tess matoncans faire mm « « 1.1 Watts Rae ie 
ime Sathoce Current... ..4.........».11  Milliamperes 
Heater-Cathode Voltage 085"R e+} 08 sy. 
Heater Positive with Respect to PEIN ee Maren nee 
SACNOU Gs chia hive eo cieee setae 50 Volts ‘a : tf 
Heater Negative with Respect to == o23 
eA ROC em oe er cae Serban Sika aden 50 Volts es 
Grid-Circuit Resistance, with Fixed THREAD 3/8" 
ASN Seed ea ae BTR Meets wig od ssetins 0.01 Megohms 
Envelope Temperature at Hottest 
PON ES tere Wee Mik A Aap nities, EBS as 250. aC 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


GENERAL @@ ELECTRIC 


8083 


Page 2 
10-62 


CHARACTERISTICS AND TYPICAL OPERATION 
AVERAGE CHARACTERISTICS 


Piste Voltape soo fess ra Pee 150 Volts Plate Resistance, approximate........ 9000 Ohms 
: Transconductance. . rf 10500 Micromhos 
CATIA VOMA BC « Wider a teams diaids +5 +6.0 Volts Plate Current...............+.:0..2:04.2 Milhampetes 
Cathode-Bias Resistor Wik te be ee ae 910 Ohms Grid Voltage, approximate 
ATHMIINCaON ES ACEO: aie us y.6 fo antes 94 Tb=100)} Microampercs)..ee rae —2.2 Volts 
FOOTNOTES 
+ The equipment designer should design the equipment so should not exceed 3 inch-pounds. 


+ 
+ 


§ 


that heater voltage is centered at the specified bogey value, 
with heater supply variations restricted to maintain heater 
voltage within the specified tolerance. 

Heater current of a bogey tube at Ef =6.3 volts. 

Without external shield. 


§ One method of mounting the 8083 is to use a stainless-steel 


“T”’ bolt (see drawing) to attach the mounting base of the 
tube to a chassis or circuit board. The ‘‘T’’ bolt should be 
inserted in the slot in the base of the tube, turned 90 
degrees, and attached to the chassis or circuit board with a 
2-56 nut and lock washer. Torque used to tighten the nut 


Alf resistance is used in the cathode or plate circuits, the 


grid-circuit resistance may be as high as (10000 + 100 RK + 
10RL) ohms, where RK is the cathode-bias resistance in 
ohms, and RL is the DC plate load resistance in ohms. 


Operation below the rated maximum envelope temperature 
is recommended for applications requiring the longest 
possible tube life. The 8083 is also capable of operation at 
envelope temperatures much higher than the rated maxi- 
mum value. For specific recommendations concerning 
higher temperature operation, contact your General 
Electric tube sales representative. 


SPECIAL PERFORMANCE TESTS 


Noise Figure 


Ef = 6.3 volts, Ebb = 250 volts, Rk = 82 ohms, R,; = 18000 ohms, F=200 mc................... 


Grid Recovery 


Change invA verage riate Current cense wr hae ois oe ee Aes 
PeakePlate: Current; Backswingeeewt 92 erie se 


Tubes with poor grid recovery affect circuit operation, when the grid is 
driven positive by a pulse of signal or noise, somewhat as if a parallel RC 
circuit were in series with the grid. This effect may occur in tubes of any 
type, but is unimportant in many applications. In the majority of 8083 
tubes the effect is negligible, but to eliminate the few in which it may 
be excessive, tubes are tested under the following conditions: Ef = 6.3 volts, 


Ebb = 250 volts, R;, =0.01 meg, Ec adjusted for Ib =3.0 ma. 


Upon application to the grid of a 5 volt positive pulse (prr = 60 pps, 
duty factor = 0.0012) the change in average plate current is noted, and the 
peak plate current backswing is measured. The following diagram shows 
qualitatively the plate current-time relationship for a tube (with poor 


grid recovery) subjected to this test. 


Maximum 


5.5 Decibels 


0.6 Milliamperes 
1.0 Milliamperes 


PLATE CURRENT VS. TIME 
—GRID RECOVERY TEST 


AVERAGE CURRENT BEFORE PULSES ARE APPLIED 
——_—————— PEAK PULSE CURRENT 
Le AVERAGE CURRENT WITH PULSES APPLIED 


PLATE CURRENT 


PEAK PLATE CURRENT BACKSWING 


TIME 
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SPECIAL PERFORMANCE TESTS (Continued) 


Low Pressure Voltage Breakdown Test 


Statistical sample tested for voltage breakdown at a pressure of 8mm 
Hg, to simulated an altitude of 100,000 feet. Tubes shall not give visual 
evidence of flashover or corona when 300 volts RMS, 60 cps, is applied 
between the plate and grid terminals. 


DEGRADATION RATE TESTS 


Fatigue 


Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration 
of 10G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten 
minutes. Tubes are operated during the test with Ef = 6.3 volts, Eb = 150 volts, and Rk = 82 ohms. Follow- 
ing the test, tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater cur- 
rent, and transconductance. 


Shock 


Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. 
The accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° 
hammer angle. Tubes are mounted by T-bolt with 3 inch-pounds torque, and operated during the test 
with Ef =6.3 volts, Eb=150 volts, Ehk = +100 volts, Rg=0.1 Meg, and Rk =82 ohms. Following the 
test, tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, 
and transconductance. 


Stability Life Test 


The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in trans- 
conductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours of 
the life test. 


Survival Rate Life Test 


The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements 
and transconductance following approximately 100 hours of life test. 


Intermittent Life Test 


Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled—on 134 
hours, off 14 hour), Eb=150 volts, Ecc = +6.0 volts, Ehk = —70 volts d-c, Rk =910 ohms, and Rg =0.1 
meg. Tubes are evaluated, following 500 and 1000 hours of life test, for shorted and open elements, heater 
current, transconductance, heater-cathode leakage, and interelectrode leakage resistance. 


Interface Life Test 


Statistical sample operated for 1000 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for 
cathode interface resistance following the life test. 


Heater-Cycling Life Test 


Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. 
Conditions of test include Ef =7.0 volts cycled for one minute on and one minute off, Eb = Ec =0 volts, 
and Ehk = 70 volts with heater positive with respect to cathode. Following this test, tubes are evaluated 
for open heaters, heater-cathode shorts, and heater-cathode leakage current. 


Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures 
for test and evaluation purposes. In no sense should these conditions be interpreted as suitable circuit 
operating conditions. 


The tubes and arrangements disclosed herein may be covered by patents of elements. In the absence of an express written agreement to the contrary, 
General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 
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TRANSCONDUCTANCE (6,) IN MICROMHOS 


RECEIVING TUBE DEPARTMENT 
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DESCRIPTION AND RATING 
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PF Ppp: 
PP ep sete 
anf POPP Pe, ‘ 
VPI PS, 
— 


hl ites 
mT 


TETRODE 


25-KILOWATTS VHF TELEVISION OUTPUT 


VHF TETRODE 
GROUNDED-GRID CIRCUITS 


The GL-6251 is a four-electrode, water-and- 
forced-air-cooled transmitting tube for use as a 
power amplifier or oscillator in grounded-grid cir- 
cuits with both grids maintained at radio-fre- 
quency ground potential. The output circuit is 
connected between the anode and the screen grid. 
The anode is capable of dissipating twenty-five 
kilowatts. The cathode is a thoriated-tungsten 
filament. Maximum ratings apply up to 220 mega- 
cycles. 

In Class B grounded-grid broadband television 
amplifier service this tube has a useful synchroniz- 


WATER COOLED 
METAL AND CERAMIC 
GAIN IN EXCESS OF 10 


ing peak-power output of twenty-five kilowatts at 
220 megacycles. Because of its ratings, the tube is 
also well adapted to use in dielectric-heating equip- 
ment. 

High operating efficiency is assured because of 
the close spacing of the tube electrodes, the ring- 
seal construction, and the low-loss factor due to 
the silver-plated external parts and the ceramic 
insulator. The ring-seal design permits quick plug- 
in installation. In addition, the grounded-grid 
construction eliminates the necessity for neutraliza- 
tion in a properly designed circuit. 
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TECHNICAL INFORMATION 
GENERAL 
Electrical Minimum Bogey Maximum 
ep Pilament Voltages. at ences dh cet asics ot MRI oes hoor. cet Dok 5.5 5.75 Volts 
Filament Current: at.5,5.V Oltssenes eee ene oes see oe Sapa 190 Amperes 
Plament: starting Current. care icin serene cae ts errr ence Gn OE pelea Ste 360 Amperes 
Filament ColdResistancew me ateer:. | scr Gi tnt esate een ae 0.004 Ohms 
Filament Heatingw limcn greets). 3 ors coe See teens cai 30 Seconds 
Amplification Factor, G2 to G; 
Fe = LOOUSV OCS gap = ULE At PereSi....). ope cis c « cesccntiew she so otha Aes 20 ee 
Réak Cathodes Gurren etree erence mesa hrinnrs enon: Heke ae: Le 30 Amperes 


Direct Interelectrode Capacitances$ 
Grounded-Grid Circuit 


Sathode- Plate y svc dele sete Sears eee es NE Site 0.06 
ESV UNE ates seers 5 Soa ee eae a EIT ee ccs te oo ee eee iS 
OUt pies ae aces ae cao see ere ae eee eis ees, Gee a 27 
Mechanical 
Mounting Position—Vertical, anode down 
Neti Weights approximate sir pane. ern ee tce cea yc, are ie eters ec eae eee Sree 15 


Thermal 
Type of Cooling—Water and Forced Air 
Water Cooling 


Water Flow 
PANOGC Te Seka Se rn need A OA es Ouse nt Op aE TRIED fr 8 ayn hie aaccen 12 Min 
Water: Pressures -rreret ties Oem oie Rice ie ake Ai cera fie cise doen nee 80 Max 
Pressure: Dropiat race MlOw mapDroxiinate. tee eine nee rete 13 
Outlets Waters rem perature: ate eh Ae oe aes See AE tea ke oe eae 70 Max 
Air Cooling 
Air Flow 
Anode: Seal ier seen Pee ae pre eer aha Ae eens WA Ce Nepean Sebel ger 30 Min 
ilament: Sealy. mer propa Senate eee AG bee staan cn aits esac Fs AE aS ol eae Geen oe! 15 Min 
Grid-to- Grid! Sealette, wee ee ty ohne eH hs fenders Se ae mee Ee are 10 Min 
Ceramica Femper ature serie oer ererc i ee onc rN Ie nae macrt Oe RS Lsae AR Rega ect ea tes 200 Max 
Pe SealvandsLerminale lh emperature aso. hee Ee eae eee oo ee 180 Max 


MAXIMUM RATINGS AND TYPICAL OPERATION 
RADIO-FREQUENCY AMPLIFIER—CLASS B TELEVISION SERVICE 


Synchronizing-Level Conditions Per Tube Unless Otherwise Specified 


Maximum Ratings, Absolute Values 


DG PlatenVoltage scent creer trcrctr erecta asa Cee eer aie ae wel Ruiner ne aie eee 7000 Max 
OE CIGrid-NOw2eV OMAR cra. ener rie entre tee cori a ee ica rene te rece Ce eee ane 700 Max 
DC Plate! Currents. corer see are eee PN Me ei weal clo eee ey Se ae 8 Max 
Platevin pit ee ere ree eer ee eee en Re ee en ee So, aS 50 Max 
Grid -NOAZ Input [te Gere ce, ee ee is SEES teen: ee eee 350 Max 
® DC Grid-No. 2 Current 
PeGestalticevels wea mcr ech Pere Ree ne so henst, CR EPS RE en RE Cet 0.200 Max 
PlatesDissipation etek en cee Tae ee RCL 5, baa ce eae ete ee nee tee eee 25 Max 
Grid- Now? Dissipation! Hi: fee ee ee on Se Se Siete epee 150 Max 
MrOC Grid-NowL Currentspn. sors ee re ies ee ee Tan ee ee 1.0 Max 


Typical Operation—Grounded-Grid Circuit up to 216 Megacycles 
Bandwidth 7 Megacycles, 1 Decibel Voltage 


IDC PIAteny Of age tag Be Bee We Ne re Oe ee ne a td Se 30), 6800 
BD CGrid- Nos e.Voltage i) tis See rie Ar ee ie in ee aren ariesieie cae 600 
DC Grid-Noz li Voltage st a... oe ee aH Fo GRRE TER We ee Eran TN —20 
Peak RF Plate Voltage 
Synchronizing Levels 20 7a en tient as acts ae cs ele os ik 4800 
Pedestal ‘Level .o.c22)0, Eee leks eas ee ee eee ee ee 3600 
Peak RF Driving Voltage 
Syncronizing Levels... cakoh eee Deer igs Aner gieavees sear ee ae ies a 350 


Pedestal Lie yer a ecco ears ree ee oe ate oe ect aie a atc ROR eet eh ae 250 


ube 
put 
ppt 


Pounds 


Gallons per Minute 
Pounds per Square Inch 
Pounds per Square Inch 
& 


Cubic Feet per Minute 
Cubic Feet per Minute 
Cubic Feet per Minute 
(e 
Gc 


Volts 
Volts 
Amperes 
Kilowatts 
Watts 


Amperes 
Kilowatts 
Watts 
Amperes 


Volts 
Volts 
Volts 


Volts 
Volts 


Volts 
Volts 


TECHNICAL INFORMATION (CONT’D) 
Typical Operation (Cont'd) 
DC Plate Current 


cde ei ete GLP a Se a Pee ee inns fe ON GET ee 7S 

Bice set es hg A SR INE ty A IE A ENN. a A oS EE 5.8 
DC Grid-No. 2 Current// 

eg pie oi ge AEC Ry an SUR. Ales TRIS ie EN eo SAREE a he ghee eeta de 0.05 
DC Grid-No. 1 Current 

Pe MeMUOINENS LEVELS ot eh tac oat edi) ore or OA Ga ce tet eee. 0.90 

RertsOR TMM LaEL ei avics Me BAccae ns ele en ry wa cnn Fis te oat eee mos Ueo5 
Driving Power at Tube, approximate 

icra EVE) .o.', ft onainss at, AM ale, te < eeereriedt wiveE «ier ae 

ey cena (iy 4 Wome Matas, ue FR liaee a ae Ra LOR by cue tema NRT, em RD: aieees 1 RS 
Power Output, approximate 

RRS LET ie es etd Dae ee hw nea a eee Tk 25 

eee UR VE oii 5 Se oc AW GOI CA ey Te icdicoioten doe wee Lee oes eee Vi 


* Maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 


§ Control grid and screened grid are connected together. 


| Measured with 12-inch diameter flat metal disk attached to the screen-grid terminal and grounded. 


Amperes 
Amperes 


Amperes 


Amperes 
Amperes 


Kilowatts 
Kilowatts 


Kilowatts 
Kilowatts 
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{ Calculated from characteristic curve only. This value includes dissipation transferred from driving power. Maximum allow- 
able screen input as indicated by measured d-c current and voltage is much lower because of secondary screen emission. 


//DC Grid-No. 2 voltage and current should be held at the minimum values consistent with proper circuit operation. Negative 


values of screen current are frequently encountered but are not detrimental. 
{| Useful power output including power transferred from driver stage. 
® Denotes a change. 
(Denotes an addition. 
CONSTANT CURRENT CHARACTERISTICS 
SCREEN VOLTAGE=700 VOLTS, CONTROL-GRID GROUNDED 
ELECTRODE VOLTAGES MEASURED TO GROUND 
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WATER CONNECTIONS 
NOTE ! 


AT 
(cenTERL E 


Zt 9" 
8-64 


AT 
CENTERLIN 


ANODE TERMINAL 


SCREEN-GRID TERMINAL 


CONTROL-GRID TERMINAL 


ILAMENT TERMINALS 
2.000'4.010" 
DIA. \(B 


amME SST eS 


USE THIS SURFACE AS A STOP 
WHEN INSERTING TUBE 


AX. E RICITY .050" 
WITH RESPECT TO CENTERLINE DETERMINED BY CENTERS OF 
ANODE TERMINAL & GONTROL-GRID TERMINAL. 


NOTE 1: MATES WITH WIGGINS SOCKET NO. BC-323B OR EQUIVALENT. 
E. B. WIGGINS OIL TOOL COMPANY, INC., LOS ANGELES, CALIFORNIA 


N-20726AZ—Outline Revised 1-6-59 


GENERAL @@ ELECTRIC 


POWER TUBE DEPARTMENT 
Schenectady 5, N. Y. 


“r 
on fe 
van 


VHF-UHF 
RING-SEAL CONSTRUCTION 


The GL-6848 is a four-electrode trans- 
mitting tube featuring a metal-and- 
ceramic envelope for use as a power 
amplifier or oscillator in grounded-grid 
circuits with both grids maintained at 
radio-frequency ground potential. The 
output circuit is connected between the 
anode and the screen grid. The anode is 
capable of dissipating 2 kilowatts. Cooling 
is accomplished by forced air with the 
radiator an integral part of the anode. 
The cathode is a unipotential thoriated- 


Electrical 


Minimum Bogey Maximum 


GL-6848 
ET-T1658A 
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GL-6848 
TETRODE 


FORCED-AIR COOLED 
METAL AND CERAMIC 


GROUNDED-GRID CIRCUIT 


tungsten cylinder, heated by electron 
bombardment. Maximum ratings apply 
up to 800 megacycles, although higher 
frequency operation is possible. 

In narrow band, Class C, grounded- 
grid, amplitude-modulated service, the 
GL-6848 has a useful carrier-power out- 
put in excess of one kilowatt. In Class C 
Telegraphy, it has a useful power output 
of 3.0 kilowatts of continuous power as 
an amplifier or oscillator. 


Mechanical 


Mounting Position— Vertical, Anode-end Up 


Cathode Net Weight, approximate.................... 6.0 Pounds 
Heater Voltage — 6.7 7.0 Volts 
Heater Current at 7.0 Volts Thermal 
Without Cathode Bom- Type of Cooling—Forced Air 
RSIECISED es Oh 2 hiss ee 2 — 14.5 — Amperes : 
With 150 Watts Cathode Air Flow 
Bombarding. . = 3-5 —— Amperes Through Radiator 
Heater Starting Current. — — 25 Amperes Percentage 
Heater Cold Resistance. . — 0.041 — Ohms Rated Plate 
Cathode Bombarding Dissipation 710055 805 60 Percent 
Wirt 6 — 170 T1O5uE Watts Air Flow. ......120 70 48 Cubic Feet per Minute 
Cathode Bombarding Voltage, DC Static Pressure . 3.2 1.5_ 0.8 Inches 
For 170 Watts Bombard- Screen-grid to Control-grid 
ing Power..... 650 SS Volts Seals sere ot. ete ee eee 15 Min Cubic Feet per Minute 
For 195 Watts Bnrvtard. Heater-to-Cathode Seals..,.. 7.5 Min Cubic Feet per Minute 
ing Power. " = 700 == Volts Anode, Ceramic... oe ee 10 Min Cubic Feet per Minute 
Cathode Heating Time. 1 as — Minutes Incoming, Are “Cemperatares «9 ee eee 45 Max C 
Anodes Hubs lem perature. ..2 ee ee ee 180 Max C 
Amplification Factor, G2 to Ceramic renibecataee at ADY *POIntr or gels ee eee 200 Max C 
ee E, = 4000 volts, a 5 20 (Lemperaturesat, Any Other) Point, an 200 Max C 
mpere. : oe. — 
Peak Cathode eit Ss = 6 Amperes Forced-air cooling to be applied before and during the application of 
any voltage. Air flow on heater-to-cathode seals must be maintained 
Direct Interelectrode Phi ae for one minute after removal of heater voltage. The air duct can be 
Cathode to Plate§....... rs 0.01 — pee constructed so that air is forced along the anode seal and ceramic 
Input, G2 tied to G;....... == 27.8 ee pee, through the anode contact fingers to accomplish the anode ceramic and 
Output, G2 tied toG,J.... — 6.4 — ppt anode seal cooling. The volume of cooling air indicated is approximate 


only. Distribution of cooling air will vary with configuration of the 
cavity about the tube. 
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PLATE MODULATED RADIO-FREQUENCY AMPLIFIER—CLASS C TELEPHONY 


Carrier Conditions With a Maximum Modulation Factor of 1.0, Screen Modulation Required 


Maximum Ratings, Absolute Values 


PIP IOce) VOMEEC SO, Ractehd eda ans ene 
IIGSGTIGENGD2 Voltage. 225 oc oi cos. 
DG Grid-No. 1 Voltage nee ee es ee 
DC Pilate Current.< Fae. ee 
DC AITIGC-NOSL Currefitee ree tee. 
PCE LUC eter ea eres COI aeeaten nD ae 
RITIG-INOs 2 AMDUG ree i ern Sc. 
PiatecDissipationc.er. soe eee pate se. 


Volts 
Volts 
Volts 
Ampere 
Ampere 
Kilowatts 
Watts 
Kilowatts 


Typical Operation 


Grounded-grid Circuit at 400 Megacycles 
DC_Plate-Voltage =... 3224 eee 4000 
DC Grid-No; 2 Voltage... .2..ete an 400 
DC iGrid-Nos 1 Voltage. >. eee —100 
Peak RF Plate Voltage... . sae 2500 
Peak RF Driving Voltage.............. 120 
DC Plate’Currents....)..... see 0.570 
DG Grid=Nor2:Current...... eee 0.020 
DC Grid-No. 1 Current, approximate... 0.100 
Driving Power, approximate........... 100 
Power Outputs sae a ee 1250 
Output Circuit Efficiency.............. 90 
Cathode Bombarding Power*.... Hite, ORE 


Cathode Bombarding Voltage, approx.. 2) 630 
Cathode Bombarding Current, approx... 0.260 


RADIO-FREQUENCY AMPLIFIER AND 
Key Down Conditions per Tube Without Amplitude Modulation 


Maximum Ratings, Absolute Values 


cs Plates Voltage ere et ase cee 
DCiGrid-Now2iVoltages.. . =. svn oe oe 
DC Plate Current aeons ot dee ee ee 
Platejinputaen pe) Sod tea oe on ee 
Grid= No.22iInput ver fas css oe ee ee 


Typical Operation 
Grounded-grid Circuit at 400 Megacycles 


DG Plate: Voltage... Saeeeeeee 4500 
DC Grid-No. 2 Voltage......... 600 
DC Grid-No. 1 Voltage......... —=120 
Peak RF Plate Voltage, approxi- 

TRACER eee eet chee, tine 3000 
Peak RF Grid-No. 1 ees oa, wl40 
DC Plate Current. eu ates 0.6 
DC Grid-No. 2 Current. 2 Wat 5 0.018 
WC Grid-Now (Current... 2... ..0.080 
Driving Power, approximate.... 100 
Power Output, approximate#.... 1800 
Output Circuit Efficiency....... 90 
Cathode Bombarding Power*.... 160 
Cathode Bombarding Voltage, 

BDDrOXIMAtC Tee eae eo ee 610 


Cathode Bombarding Current, 
SDPrOXWNa ce te, else tere 0.260 


Volts 
Volts 
Amperes 
Kilowatts 
Watts 


Volts 
Volts 
Volts 


Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 


Volts 


Ampere 


OSCILLATOR—CLASS C TELEGRAPHY 


late Dissipation: ete eee 2.0 
IDC Grid-No.. 1) Voltage ez. .02 os.) she ok 120 
DeiGnd- Now) Currentse eee 0.150 


Grounded-grid Circuit at 800 Megacycles 
DC Plate: Voltage. 22 pean eee 4500 
IDG Grid=-Now25Voltage:.. |. cee 600 
DE Grid-NosisVoltages ssc ge. . 25. eee —120 
Peak RF Plate Voltage, approximate...... 3000 
Peak RF Grid-No. 1 Voltage............. 140 
DC. Plate:Currenty <2 ee. ee 0.6 
DEGrid-Now2.Currenteen eee 0.018 
DCNGrid-Nowl Current:.cu..... .. 6. eee 0.080 
Driving Power, approximate............. 90 
Power Output, approximate#............. 1250 
Output Circuit Efficiency... = eee 83 
Cathode Bombarding Power*.... Le el OO 


Cathode Bombarding Voltage, approximate 600 
Cathode Bombarding Current, approximate 0.250 


Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 


Kilowatts 
Volts 
Ampere 


Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 
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* The cathode of the GL-6848, because of transit-time effects which raise the temperature of the cathode, is subjected to considerable 
back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a function of the operating 
conditions and frequency, and must be compensated for by a reduction of the cathode power input to prevent overheating of the 
cathode with resulting short life. In any case it is important from a tube life standpoint to keep the cathode power at as lowa 
level as possible consistent with required performance. Bombarder power should be monitored by a suitable wattmeter or DC volt- 
meter and milliammeter arrangement. For long life, the tube should be put in operation with about 180 watts bombarding power. 
After the circuit has been adjusted for proper tube operation, bombarding voltage should be reduced to a value slightly above that 
at which circuit performance is affected. Minor circuit readjustment may be necessary after the above adjustment. The procedure 


for determining proper bombarding power should be repeated periodically. 
t Represents maximum usable cathode current.(plate current plus current to each grid) for any condition of operation. 
§ Measured with complete isolation between cathode and plate. 
{| Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 


# Useful power output including power transferred from driver stage. 
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HANDLE 


ANOOE HUB TEMPERATURE 
MEASURED AT THIS POINT 


ANODE TERMINAL 


TOTAL INDICATOR READINGS - 
DIAMETER A-0.024 INCHES 
DIAMETER B- 0.024 INCHES 
DIAMETER C- 0.030 INCHES 
DIAMETER D- 0.050 INCHES 
DIAMETER E- 0.050 INCHES 


THE ABOVE READINGS ARE MEASURED 
WITH RESPECT TO ACENTERLINE 
DETERMINED BY THE CENTERS OF THE 
ANODE TERMINAL AND CONTROL- 
GRIO TERMINAL 


SCREEN-GRID TERMINAL 
(TAPERS DOWN TO 2.350" ) 


0.005" MAX. ROLLOVER 


a ES : —— CONTROL - GRID TERMINAL 
13"4 1° > 1.66220010 DIAS 
Rake (aise 


LI6I"tOW'DIAB Liga 


CATHOOE TERMINAL 
1.031" 0.010" DIA 


0662" + 0010"DIA (Cc) 


FILAMENT TERMINALS 
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TUBE DEPARTMENT 
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Owensboro, Kentucky 
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DESCRIPTION AND RATING 


TETRODE 


ONE KILOWATT UHF TELEVISION OUTPUT 


UHF TETRODE 
GROUNDED-GRID CIRCUITS 


FORCED-AIR COOLED 
METAL AND CERAMIC 
INTEGRAL RADIATOR 


THORIATED-TUNGSTEN CATHODE 


The GL-6942 is a four-electrode transmitting 
tube featuring a metal-and-ceramic envelope de- 
signed for use as a power amplifier or oscillator in 
grounded-grid circuits with both grids maintained 
at radio-frequency ground potential. The output 
circuit is connected between the anode and the 
screen grid. The anode is capable of dissipating one 
and one-half kilowatts. Cooling is accomplished by 
forced air with the radiator an integral part of the 
anode. The cathode is indirectly heated thoriated 
tungsten. Maximum ratings apply up to 1000 
megacycles. 

When used as a Class B grounded-grid broad- 
band television amplifier this tube has a useful 
synchronizing peak-power output of one kilowatt 


at 900 megacycles; in narrow band Class C service 
the output is one kilowatt of continuous power as 
an amplifier or oscillator. Because of its ratings, the 
tube is also well adapted to use in dielectric-heating 
equipment. 

High operating efficiency is assured because of 
the small size and close spacing of the tube elec- 
trodes, the ring-seal construction, and the low-loss 
factor due to the silver-plated external parts and 
the ceramic insulators. In addition, the grounded- 
grid construction eliminates the necessity for 
neutralization in a properly designed circuit. The 
small size of the GL-6942 permits compact mount- 
ing, and the ring-seal construction allows quick 
plug-in installation. 
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TECHNICAL INFORMATION 
GENERAL 
Electrical 
Minimum Bogey Maximum 
ieater V oltagenan ate crtae eer carne Py arr) o wnt li Renee lore easton oe. ay 6.0 Volts 
Heater Ciurrentrat ser VOlts ca rsis co etre Wate ve sabe cule a new ae 22 24 26 Amperes 
Fleater starting Current .i.5.c0a noe se cre sists Siege ike Sic Saunier es Lee 36 Amperes 
HeatermCold Resistance a. wn cern aie 6 ue «Ange nae Bure oh ayes 0.02 Ohms 
Cathode Beating “Dimien. oc mite se ons tens lotebetete ya 1 Minutes 
Amplification Factor, G2 to G; 
Eb=2000 Volts, I, =0.200 Ampere, E.2=475 Volts........... 12 1 be / 22 
Peak: Gathode;GurrentT tee eee eee os es ree ee eee 3.0 Amperes 
Direct Interelectrode Capacitances 
Cathodeito: Plate: emis as riers atin = sre sncitio v's Greene eres oR OR eae 0.006 ppt 
lene enh stae Melee A. © Re ogc whiner Hobe C255 soegoe 1Sto 17.0 18.5 put 
Qutputy tied 00 i656, ait adie sa role os wag ek weed 5.0 5.5 6.0 put 
Mechanical 
Mounting Position—Vertical 
Net: Weight; approximate (ooo pees 6 Hens ot Vins ome ote vine & ala Bipla se S awe ces ey ress 3.6 Pounds 
Thermal 
Air Flow 4 
Through Radiator—See drawing for air duct form on page 4. 
PlatesDissipation ccpacte octets ok Rete ete wet eve cere oy ance otateet eyo Foe Wis 712s ello) oof sficl = aohav'al ah =» Mess Kilowatts 
Air Flows 2 ee ee re Ee ee itera erat Ren wieehipeme.e ai 60 Min Cubic Feet per Minute 
Static: Pressure foo ee Ir EEL hem ee ct aaaar senate Os Seepage ay Scssiis 15 Inches Water 
Heater to-Cathode Sealsay reso kite ae a Pe nh athe cniovag thera «in = hie eae ale 8 Min Cubic Feet per Minute 
Scrsen-Grid. to Control- Grid seals aietees ct ett tel ea set aunts enone =. 0d etait 4 Min Cubic Feet per Minute 
Anode to Screen:Grid Geramici nsulatoran 6 cet 2 ecis es site i sieys cr Sie cle weer 6 Min Cubic Feet per Minute 
Incoming Air Temperature'ssc sire cette: 95 GF geile ee o's en wwe RF inie se 45 Max C 
Radiator Hub Temperature at Fin Adjacent to Anode Seal................-.5-. 180 Max C 
Ceramic Temperature at Any Point: 2350200000. oa cosets oe ete ee ees te eae 200 Max C 


Forced-air cooling to be applied before and during the application of any voltages. Forced-air cooling must be main- 


tained for one minute after the removal of all voltages. 


MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS 
RADIO-FREQUENCY AMPLIFIER—CLASS B TELEVISION SERVICE 


Synchronizing-Level Conditions per Tube Unless Otherwise Specified 
Maximum Ratings, Absolute Values 


DC Plate. Voltage snc. Sys tetas moo sce ie hae Se wie Serene gn ee ee bnaio 4000 Max 
DC Grid-NopesVoltage ae bec cs oe dees rate a] onan em relied eee, Sisk. ici 600 Max 
DCy Plate: Currents Ce eee ee ee era ek ese eer ee aime epee eres hea alias male eniiai lychee mie ols 0.7 Max 
Plate Inputs fcc sire ee eel SR ne ete m Rreneye Uae rst eterna ateet er Fr aitele un oho 2.5 Max 
Grid- Now Qaim put eis oar ree ret tenetae a atc Ace ier em els hey ace ieee see al el) 3 25 Max 
Plate Dissipation .s55(52.4. 4 eee ees CPOE. eyes: ee aes 1.5 Max 


Typical Operation—Grounded-Grid Circuit up to 900 Megacycles 


Bandwidth 6 Megacycles, measured to 1 decibel point 


DC Plate! Voltage vy Payee ee ON ae ye are ease TR SITE FEY Fe «pic 3500 
TMC. Grid-Nox2i Voltages. oe cles nce etree nar tes RMT oe arch he, amon“! Sorelle 500 
MCiGrid-NomiaVoltage sec] ces mie date sodas ais Siciays sehen etait anauPyrnANSE oetieey « « —40 
Peak RF Plate Voltage 

Synchronizing Level Bie 2S Fs Dela Pe tars ace Sale Spl ARTS Eg 2500 

Pedestal Level seo tar rte ee es ores mete cttene st ween tawh Seer. ch ete haromtians PhS 1875 
Peak RF Driving Voltage 

Senchronizing Level icy... facta Ve el nt Serge tenes Wide ha ae « stele athe EY 110 

Pedestal Level ce eee re Ft ee me se Pe ein ww ote seine Mitettere, ome e)alichs ae 70 
DC Plate Current 

Synchronizing Levels... Vit Ri ek. 246i), So Be» ARES DS IES 0.520 

Pedestal Levels; 22-450. Rr. RE AAS, a. oo OPE 0.360 
DC Grid-No. 2 : 

Pedestal Level...... Sh Oe re OE CA BE PR IRN 3 STEN tet kG POPU eae ae 0.035 
DC Grid-No. 1 Current 

Synchronizing Level....... 0.5 32. 5 AB. Sua eG es 0.110 

Pedestal Level iccm 4 pee 2 es es Gace er ety Reeth cael Ae eee Pn eee 0.035 


Volts 
Volts 
Amperes 
Kilowatts 
Watts 
Kilowatts 


Volts 
Volts 
Volts 


Volts 
Volts 


Volts 
Volts 


Amperes 
Amperes 


Amperes 


Amperes 
Amperes 
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TECHNICAL INFORMATION (CONT'D) 


Driving Power at Tube, approximate 


YMRS LOVE. i eye cok oceans titer ces Cee ete Te Be ee 100 Watts 

PO PUCRL USE U EL Ie fan? aoa etre he Pei he cack ae: ae was Watts 
Power Output, approximated 

Synchronizing Level........ Nes ee Fe ee ; . 1000 Watts 

POGestal LeVel.cn icc vels nn keine en eA ee en ee ie ws CT OOU Watts 


PLATE-MODULATED RADIO-FREQUENCY POWER AMPLIFIER—CLASS C TELEPHONY 


Carrier Conditions with a Maximum Madulation Factor of 1.0 


Maximum Ratings, Absolute Values 


RIE 1aCe LV OLA Cc 5 cick cee. ee eee ee Mie Cac eee 3200 Max Volts 

DC Grid-No. 2 Voltage....... RR oe ..600 Max Volts 

POG AATICIOIN Ose) VOltQROs cao cictcl = een eran eee ee ee a % —120 Max Volts 

Eis Piave CUITenC ae oe: sl ee ee ee : .0.35 Max Amperes 
Dis Grid-NOwL Gutrent. an acne at ee spiel Anka hy a 0.10 Max Amperes 
PAR CECLMPUC ch ten ie ve ck Se yen ier foes 2 a ee : .1.12 Max Kilowatts 
Grid-No. 2 Input. . + ore ct Se ean oe ...10 Max Watts 
Plate Dissipation.......... hee: ee Be Se re ..1200 Max Watts 


Typical Operation, Grounded-Grid Circuit up to 900 Megacycles 


EICTEATOAY OLCAGE Biccce. lpn rete Tor ee ees en dE Re te 3000 Volts 
Err aNOge VOLLAZEE gue Meierocic, see on, Gh RRS Pert to bn fracas § On 00 Volts 
DGitGmd-Now Voltage. oo... 9y5 ee oe. Ata an ies ae se ipa 100 Volts 
Peak RF Plate Voltage. .. Be err Con az. See nen : 2 PENG, Volts 
Peak RE. Driving Voltage. 2.2.0.1) ~~... Pe eee aN, SEEN 2s Pee Ley Volts 
IoC Plate Current... ..... 22). Ee hae as EEE? Watte eae AS BS Amperes 
Patric INO.0o, CUIreNnts. 9. EAN ons sco shades Ge, OM ee le ee abc OO Amperes 
IMS RsmG-No- lL Current, approximates. 7s vee ee ee we sone 0.047 Amperes 
Eiraving. Power, Approximate .)e 2... 4 sna ae aes ya & Ces ce: ws wert 38 Watts 
Pee E UICC mr ee ete er. MPN each ee ie ee oe ee eer trees 565 Watts 


RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY 
Key-Down Conditions per Tube without Amplitude Modulation A 


Maximum Ratings, Absolute Values 


ERSPERRLCUVOILAD CLIy | Sogn Wit pierae oh ECM ee wa sb ha, > Fc kiee wa Ele wee ie 4000 Max Volts 

EURCATIC ING, ua V OLCARC aore Peters .8 che ota sions hie Oe chee ager cies cere oman se 600 Max Volts 

BOISUCITIC INO. 518 VOILA GEM OR ete oN, ea ei Rade g, sissies oti cess Je ids Granth cg i leoaee —150 Max Volts 

Pee IACENCULTONL. s eeeee seas a CR RR EOP fo RTs co. ok oop a cusvawel acs EA 0.7 Max Amperes 

PS MeTIO- NOs: LUCGUlLeNt nena. iN, ER ca nee ee Eaten EIS. Sua cote ve ee 0.10 Max Amperes 

ROL OULAD UCI soy torte C Miyano a Pact Meets aes cooky salir shake fe eV She siid css, oh OR a al See en ae 2.5 Max Kilowatts 

ER a RS Voge? Da a5 0 eae apr tne em era «hed Aa nD ot RD Oe eV ire SURRE 25 Max Watts 

ACO PT SISSIDALIONE epee Lk ees ls Beene tee eRe ees, oes AE agi Geena a 2G ua Renate Le Ce 1.5 Max Kilowatts 
Typical Operation — Grounded-Grid Circuit at 1000 Megacyles*, 1/4 \ Output 

EC RELY CLC EA Gee ees ee ee ee eee 4000 Volts 

BS Cay Ey ce Mle fe Seep ama fo) Ue Pg cds a a A ete ee SMe at SOE Ree tee = ee en ane 500 Volts 

BIEN Ey le Be fot WR Ge) ba: foe en OR aie oe pa Pena egies i Reo ae oh es eR ee ee a ee —110 Volts 

Cee hatte Gur ee ei cea eS ete el a oS ah ee aarti 0.042 Amperes 

EMO PICeINO. 22 GUSTON ae ots eee het ec eee ee anal hn ce en see Ee ee ease a ew 0.011 Amperes 

EMG Garut-INOs 1 Currentvapproxinia te eece cea Me eet 2-2 oes ice es ean contami ae 0.055 Amperes 

priving eOwels APPLOxigte. pee ee 2 ee es ee ee 65 Watts 

Bremer (Output, user! cy tees aes mcrae ecco nen eee Sa ee 1000 Watts 


* The cathode of the GL-6942 because of transit-time effects which raise the temperature of the cathode, is subjected to con- 
siderable back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a function of 
the operating conditions and frequency, and must be compensated for by a reduction of the heater input to prevent over- 
heating of the cathode with resulting short life. For long life, the GL-6942 should be put in operation with rated heater voltage. 
After the circuit has been adjusted for proper tube operation the heater voltage should be reduced to a value slightly above 
that at which circuit performance is affected. At a frequency of 900 megacycles and with typical operating conditions the 
heater voltage can be reduced to approximately 5.3 volts. At lower frequencies, the reduction will be less. Minor circuit 
readjustment may be necessary after this adjustment. 
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TECHNICAL INFORMATION (CONT'D) 


+ Represents maximum useable cathode current (plate current plus current to each grid) for any condition of operation. 

t Measured with complete external shielding between cathode and anode. 

§ Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 

{{ The volume of cooling air indicated for the various seals is for sea-level conditions and approximate only. Distribution of 
cooling air will vary with the cavity configuration about the tube. For most satisfactory operation the maximum temperature 
of any point on the tube should be below 200 C. 

@ Useful power output including power transferred from driver stage. 

4 The carrier of the driver modulated 100 percent. 

AModulation essentially negative may be used if the positive peak of the envelope does not exceed 115 percent of the carrier 
conditions. 


BLOWER DUCT 


AIR INPUT 2" OPENING 


— ge 


TOP VIEW 


RADIATOR 
TOP PLATE 


SIDE VIEW (WITH TUBE IN PLACE) 


K-69087-72A592 8-29-5£ 


VIEW AT “A” 


oi 10"+.020" 
prea 3/g"t 1764 2.755"+.010" DIA. ANODE TERMINAL 
2-4 
Ale 3.250'+010" DIA. 
8-64 (NOTE 1) 
+s SCREEN-GRID 
1 a TERMINAL 
Hey LL] CONTROL-cRID 
27" = 
1" (eax. TERMINAL 
2 eet 
senmeiscr et 
32 


a i CATHODE AND FILAMENT 
os Moe 4 RETURN TERMINAL 


532"+.010" DIA. te a 1-660 +008" DIA. (NOTE 2) 


7 
375010" (ee Te MAX. DIA. 
| FILAMENT TERMINAL 


‘ 250"+.008" DIA. (NOTE 3) 


TOTAL INDICATOR RATINGS 

NOUHal 3 (0, 020" 

NOTE 2. 0.030" 

NOTE 3. 0.060" 
THE ABOVE READINGS ARE MEASURED WITH 
RESPECT TO A CENTERLINE DETERMINED BY 
THE CENTERS OF THE ANODE TERMINAL AND 
CONTROL-GRID TERMINAL, 
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TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 


The 


service 


PULSED SERVICE 
GROUNDED-GRID OPERATION 


GL-7399 


is a small-size, 
electrode transmitting tube especially 
designed for pulsed-amplifier or -oscillator 
at L-band frequencies. 
tetrode is particularly well suited for use 
in airborne or ground-based radar equip- 
ment. 

The tube is capable of providing useful 
output at frequencies up to approximately 
1500 megacycles. 

Features of the GL-7399 include long 


GL-7399 
TETRODE 


GL-7399 
ET-T1598C 
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FORCED-AIR COOLED 


INTEGRAL RADIATOR 


four- 


This 


vibration. 


as an oxide-coated 


peak power and high gain, 
capability, and resistance to shock and 


METAL AND CERAMIC 


life and reliability, long pulse width, high 


broad-banding 


These together with such design factors 
cathode, 
elements, and metal-ceramic construction 
make the tube well adapted to application 


coaxial 


in modern systems where performance 


and reliability are important. 


Electrical Thermal 
Mini- Maxi- Cooling—Forced Airt 
mum Bogey mum Radiator § 
Heater Voltage (See Note 1)..... — 63 68 #£Volts Plate Dissipation......... 500 400 300 Watts 
Peete OMITONC. «os. ee we eee 5.6 Amperes Air Flow, 45 C incoming air 
eee temperaturenn eee 17.0 12.0 6.5 Min Cubic Feet 
Meee ih tO Os os Pe 105 Static Ercan eccroriiate per Minute 
E,.=275 Volts DC, Ey, = 1000 Volts DC, Deadanae aoa fepipectt 
I, = 200 Milliamperes DC {ULE cas cnn 09 9.0.5)0 0.2. Inches. Water 
Cathode Fleating Time.......... 1 Minute Anode Hub TemperatureA........... 250 MaxC 
Direct Interelectrode Capacitances* Seals 
Gareode to Plate].........5..655055 0.012 put Screen and Control Grid, 
SS Si i ee 24.0 ppt Approximate 225. he es eee eis ees 1 Cubic sone 
per Minute 
SRR Lit Te ee ee fe as Pe ee 9.3 ppt Heater enauCerhodermare 
Mechanical Droximates a. eee oe 1 Cubic Foot 
per Minute 
Mounting Position—Any Ceramic Temperature at any 
PEM UED re We tis 2 cn os hg 51S caer 1.0 Pounds Pointfo. crete ie ies oie hata ne 200 MaxC 
RADIO-FREQUENCY POWER AMPLIFIER—CLASS B 
Maximum Ratings Typical Operation 
Plate- and Screen-Grid Pulsed, 500 Megacycles Grounded-grid Circuit, 500 Megacycles 
DC Plate Voltage, during pulse......... 10 Kilovolts DC Plate Voltage, during pulse........... 9 Kilovolts 
DC Plate Current, during pulse......... 10 Amperes DC Grid-No. 2 Voltage, during pulse...1400 Volts 
DC Grid-No. 2 Voltage, during pulse...2000 Volts DC Grid-No. 1 Voltage, not pulsed....—125 Volts 
edsrid-No. 2 Inputd).....2.-2 2... sus. 15 Watts Peak RE PlatesV oltagee s.r iar 7000 Volts 
Pipce Dissipation db. 2. snes co eo 500 Watts Peaks RE GridiVoltage: aeemar sie ee 300 Volts 
DC Grid-No. 1 Voltage, not pulsed....—175 Volts DC Plate Current, during pulse......... 9.2 Amperes 
DC Grid-No. 1 Current, during pulse....2.5 Amperes DC Grid-No. 1 Current, during pulse....1.1 Amperes 
emt acitty WO 465 26. 6 oes osc ees perce 15 Microseconds DC Grid-No. 2 Current, during pulse...0.47  Amperes 
Beret mactor Od. . 66s enw sc ccc ox 000012 Driving Power at Tube, during pulse....2.6 Kilowatts 
Power Output, during pulse (useful)......52 Kilowatts 
Pulse) Width: 523s sn ee eee 15 Microseconds 
Duty Factorin ccs acces oo sictre cies os 0.001 


errr KK 
Note 1: Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater voltage for 
optimum life decreases with increasing frequency. The amount of heater-voltage reduction is dependent on operating condi- 
tions. However, this voltage should not be less than 5.5 volts. 
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RADIO-FREQUENCY POWER AMPLIFIER—CLASS C 
Maximum Ratings Typical Operation 
Pulsed Drive, 1250 Megacycles Grounded-grid Circuit at 1100 Megacycles, ih Output Circuit 
DG Plate/V oltage ties .en oleae eee eee 5 Kilovolts DC: Plate:Voltage** 2. en. ae toe ae Kilovolts 
DC Plate Current, during pulse: 2-275... 6 Amperes DC Plate Current, during pulse......... Mi : Amperes 
DC Grid- Nov 2eVoltagere... eens 1.1 Kilovolts DC Grid-No. 2 Voltage Meg a Ce ecmtnh RE: 1 Kilovolt 
IG Gnd- Non 2 Input toe scar cc crocs ec 5 Watts DC Grid-No. 2 Current, during pulse....100 Milliamperes 
DCrGrid-No. 1a Voltages. ne ee —225 Volts DC Grid-Nos 13Voltage:...- am ee —200 Volts 
DCiGnd- Noo Current... ae ene 1.5 Amperes DC Grid-No. 1 Current, during pulse....200 Milliamperes 
Plate. Dussipationias.s. t-te oe ae 500 Watts Driving Power at Tube, during pulse....1.5 Kilowatts 
Pulse Width 94§one05 heen ce eee enee 15 Microseconds Power Output, during pulse (useful)......11 Kilowatts 
Duty Factor Vdd. oe eee 0.01 Pulse Width 5: 62.025.) on cee eee 15 Microseconds 


DutysM actor ers see ee eee 0.01 


* Control grid connected directly to screen grid. 

t+ Complete external shielding between cathode and plate. 

t Forced air cooling should be applied during the application of any voltages. 

§ Provision must be made for unobstructed passage of cooling air between radiator fins, and between the anode terminal and adjacent 
fins. 

AMeasured at the base of the fin adjacent to the plate terminal. See outline drawing on page 4. 

@& Maximum average value. 

WFor applications that require longer pulses or higher duty refer to the tube manufacturer for recommendations. 

4 Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the maximum value of a smooth 
curve through the average of the fluctuations over the top portion of the pulse. 

¢@ Maximum ratio of on-time to elapsed time during any 12.5-millisecond period. 

¢¢Maximum ratio of on-time to elapsed time during any 1.5-millisecond period. 

**A minimum surge-limiting resistance of 50 ohms must be placed between the plate of the tube and the B+ power supply at steady- 
state voltages greater than 3.5 kilovolts. 


GL-7399 


ET-T1598C 


CONSTANT CURRENT CHARACTERISTIC 
GROUNDED-GRID OPERATION 
VOLTAGES MEASURED TO GROUND 
SCREEN VOLTAGE = 1400 VOLTS 
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Ul | 
—o 16 = i6 je STRAP HANDLE 
DIA 3/8; 51/732: WIDE 


SEAL- OFF 
PROTECTIVE 


CAP 


| <eipaeabearetnen mnie hr BT Ye Ei | 
a See Ee 
eat 2 MIN. Sines 
[cot phi eee Tee aR? =e] 
3 a +S FLAT AREA —=—— ANODE HUB TEMPERATURE 
SRE 
ES ee 
AL es fe Aeon nto se Ae vet ah Oe 2 | ANODE TERMINAL 
1g" + 2.281" + O10" DIA. 
" " 4 4 


ae $2 >R MAX 
32-8 ste : 64 

32 — 32 > R MAX 

32 —32 a 


SCREEN -GRIO TERMINAL 


fx 
“3” 2.125" * .o10" DIA. (B) ik 
23+ 3"+ 1 
i—_ - = " ee ee 
32 64 4 2 MIN 32 32 


Sth 
324s 


g MIN. OUTSIDE CONTACT 


yea AREA 


my CONTROL - GRID TERMINAL 


CATHODE AND 


.186'+ .005" DIA "D" 
FILAMENT TERMINAL 
1.312" .O1O"DIA. .324'+ .004" DIA "Cc" 


FILAMENT CUP TERMINAL 


(BOTTOM OF CUP MUST 
NOT BE USED AS A SOCKET STOP) 


CONCENTRICITIES 
THE FOLLOWING TOTAL INDICATOR READINGS ARE MEASURED WITH 


RESPECT TO A CENTERLINE DETERMINED BY THE CENTERS OF THE 
ANODE TERMINAL AND CONTROL GRID TERMINAL 


DIAMETER A-0O.030 INCHES 
DIAMETER B-O.OI6 INCHES 
DIAMETER C—0.036 INCHES 
DIAMETER D— 0.042 INCHES 


TOTAL INDICATOR READING OF FILAMENT CUP TERMINAL DIAMETER 
(D) MEASURED WITH RESPECT TO CENTER OF CATHODE ANDO FILAMENT TERMINAL 
DIAMETER (C)-— 0.016 INCHES ; 
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GENERAL @@ ELECTRIC 


Owensboro, Kentucky ue 


Electrical 


Minimum Bogey 


Cathode 
Heater Voltage. 
Heater Current at 7.0 Volts 
Without Cathode Bom- 
barding. . — 
With 150 Watts Cathode 
Bombarding. . : = 
Heater Starting Current. — 
Heater Cold Resistance. . — 
Cathode Bombarding 
Power* ... 
Cathode Bombarding Voltage, pc 
For 170 Watts Bombard- 
IP SOW ER: aki os Siteve «ins — 
For 195 Watts Bombard- 
ing Power. : ; aaa 
Cathode Heating Time. ees 1 


Amplification Factor, G, to 
G,, E, = 4000 volts, Oe 5 
D npere os = 


Peak Cathode Current{..... — 


Direct Interelectrode Capacitances 
Cathode to Plate§....... a 
Input, Ge tied to G). : — 
Output, G, tied toGif.... — 


GL-7985 


ET-T1657 
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GL-7985 
TETRODE 


VHF-UHF 
RING-SEAL CONSTRUCTION 
GROUNDED-GRID CIRCUIT 


The GL-7985 is a four-electrode trans- 
mitting tube featuring a metal-and- 
ceramic envelope for use as a power 
amplifier or oscillator in grounded-grid 
circuits with both grids maintained at 
radio-frequency ground potential. The 
output circuit is connected between the 
anode and the screen grid. The anode is 
capable of dissipating 3 14 kilowatts. Cool- 
ing is accomplished by water and forced 
air with the water jacket an integral part 
of the anode. The cathode is a unipo- 
tential thoriated-tungsten cylinder, 
heated by electron bombardment. Maxi- 


WATER COOLED 
METAL AND CERAMIC 
INTEGRAL WATER JACKET 


mum ratings apply up to 800 megaycles, 
although higher frequency operation is 
possible. 

In narrow band, Class C, grounded- 
grid, amplitude-modulated service, the 
GL-7985 has a useful carrier-power out- 
put in excess of one kilowatt. In Class C 
Telegraphy, it has a useful power output 
of 3.0 kilowatts of continuous power as 
an amplifier or oscillator. 

As a Class B radio-frequency power 
amplifier, the tube is capable of delivering 
1100 watts of power with 20 watts of 
drive at carrier level. 


Mechanical 
Maximo Mounting Position—Vertical, Anode-end Up 
Net Weight, approximates... ae 2.0 Pounds 
6.7 7.0 Volts 
Thermal 
14.5 — Amperes 
e Type of Cooling—Water and Forced Air 
i 25 ee Water Flow 
0.041 era Aved ANOde:) eee aie te er oem 3.0 Min Gallons per Minute 
; - Pressure Drop at 
Rated Flow...... .....20 Max Pounds per Square Inch 
te 195 Watts Water Pressure: a. 2255 «- 80 Max Pounds per Square Inch 
Outlet Water Temperature. 70 Max C 
650 a VOLCS Air Flow 
Screen-grid to Control-grid 
700 tgvolts Seals. <4. ea ee 15 Min Cubic Feet per Minute 
a — Minutes Heater-to-Cathode Seals. ..7.5 Min Cubic Feet per Minute 
Anode, Ceramice eee 10 Min Cubic Feet per Minute 
Temperature at Any 
20 = Pointe ie eee ee 2 Os Max 
“< 6 Amperes Water and forced-air cooling to be applied before and during 
the application of any voltages. Water cooling may be discon- 
0.01 =e TTI 5 tinued with removal of all voltages. Air flow on heater-to-cathode 
7.8 <= fyi) seals must be maintained for one minute after removal of heater 
6.4 Syria voltage. 
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RADIO-FREQUENCY POWER AMPLIFIER—CLASS B 


Carrier Conditions per Tube for use with a Maximum Modulation Factor of 1.0 


Maximum Ratings, Absolute Values 


DC PlaterVoltages...% 2 
WGGridtNo: 2Voltage... 202.2222. hk 
WC Plate Currents finde ee eee 
Plate lnpur ye aie ae os eek ee 
Carid-sNOn ealn puts oe asec tis et eee 
Pinte: Dissipation reer tes en ee 


Maximum Ratings, Absolute Values 


DC yPlatesVoltagedca wa mene te 
LAC Aarid-No. 2 Voltngez. a2: . 502 eh 
DC Grid- Noll Voltage sar... elias. 
iC@yPlate'Currenteane ee. ae eee 
DOC Arid-Now Current. 25 feu a0 uc 
Platewinputs aaa er ee: FL oo. 
Grid-NGvanln putea ee nier ae an eee 
Platée-Dissipationiwe. aoa Gat... ook in 


4500 
500 
SAL 
0.80 
0.120 
3.60 
25 
SES 


Typical Operation 


Volts Grounded-grid Circuit, 225-400 Megacycles 
Volts DC. PlateiVoltageé...0..5...: > ae 7000 Volts 
Ampere DG Grid-No-2 Voltages... sae 600 Volts 
Kilowatts DC Grid-No. 1 Voltage, approximate... —35 Volts 
Watts Peak RF Plate Voltage, approximate... 5500 Volts 
Kilowatts Peak RF Grid-No. 1 Voltage, approxi- 
MATE rn es She TRL ee 105 Volts 
DCiPlate;Current ;.22i5 5 eee eee 0.475 Ampere 
Zero Signal DC Plate Current......... 0.115 Ampere 
E, = 7000 volts, E,,=600 volts, 
E., adjusted for I, =0.115 amperes 
DC Grid-No. 2 Current.............. 0.010 Ampere 
DCiGrid-Nowel Currents ee eee 0.025 Ampere 
Driving Power, approximate.......... 80 Watts 
Measured at crest of audio-frequency 
cycle with modulation factor of 1.0 
Power Output; 20... 1100 Watts 
Circnif-einciency.a. aera s. he eee 90 Percent 
Plate; Dissipation. .@ s-40.).22-) eee 2300 Watts 
Cathode Bombarding Power*......... 160 Watts 
Cathode Bombarding Voltage......... 610 Volts 
Cathode Bombarding Current......... 0.260 Ampere 
PLATE MODULATED RADIO-FREQUENCY AMPLIFIER—CLASS C TELEPHONY 
Carrier Conditions With a Maximum Modulation Factor of 1.0, Screen Modulation Required 
Typical Operation 
Volts Grounded-grid Circuit at 400 Megacycles 
Volts DG Plate Voltage, pee eee 4000 Volts 
Volts DC Gud-Now2evVoltagen.- ssa ae 400 Volts 
Ampere DC Grid-No. 1 Voltage. . —100 Volts 
Ampere Peak RF Plate Voltage. . 2500 Volts 
Kilowatts Peak RF Driving Voltage... 120 Volts 
Watts DC .Plate.Currenteee sa ie 0.570 Ampere 
Kilowatts DC Grid-No. 2 Current.............. 0.020 Ampere 
DC Grid-No. 1 Current, approximate... 0.100 Ampere 
Driving Power, approximate......... 100 Watts 
Power Outputy?. 26 eee 1250 Watts 
Output Circuit Ee iiciencye yee 90 Percent 
Cathode Bombarding Power*...... 165 Watts 
Cathode Bombarding Voltage, approx. . 630 Volts 
Cathode Bombarding Current, approx... 0.260 Ampere 


RADIO-FREQUENCY AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY 


Key Down Conditions per Tube Without Amplitude Modulation 


Maximum Ratings, Absolute Values 


ENS Ponce’ Voltage vaca. ie ae ee... 
DC Grid-No. 2 Voltage........ 
mu ciate Currents cules. eee sak . «508 
eV e Sel bo yeph he ay te ee Ne ee 
RaPACIN GS ATUL Sy ee 


Typical Operation 


ih 
+ 


§ 


{| Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 


Grounded-grid Circuit at 400 Megacycles 


DC Plate Voltage... 
DC Grid-No. 2 Voltage........... 
DC Grid-No. 1 Voltage...........—120 
Peak RF Plate Voltage, approximate 3000 


4500 


Peak RF Grid-No. 1 Voltage...... 140 
De PlateiGurrent 1. eee 0.6 
9G Grid-No. 2 Current: ....-5... 0.018 
DC Grid-No. 1 Current........... 0.080 
Driving Power, approximate...... 100 
Power Output, approximate#...... 1800 


Output Circuit Efficiency......... 90 


Cathode Bombarding Power*...... 160 
Cathode Bombarding Voltage, 
BP PrOximMate 22-7 ee aes aes 610 
Cathode Bombarding Current, 
Approxuneste, eet, ee 0.260 


7000 Volts 
750 Volts 
1.0 Amperes 
6.0 Kilowatts 
40 Watts 
6500 Volts 
700 Volts 
—100 Volts 
— Volts 
140 Volts 
0.8 Ampere 
0.025 Ampere 
0.100 Ampere 
100 Watts 
3200 Watts 
90 Percent 
165 Watts 
630 Volts 
0.260 Ampere 


Pilate. Liss pation ...da > ye cee bee 
DC Grid- No, J Voltage... sence ee ee 


DC Grid-No. 1 Current... .. 


Grounded-grid Circuit at 800 Megacycles 
DC Plate Voltage...... 
DC Grid-No. 2 Voltage... 
DC Grid-No. 1 Voltage... 


Peak RF Plate Voltage, approximate... . 


Peak RF Grid-No. 1 Voltag 
DC Plate Current...... an 


DGiGrid-No) 2 Current? .2. eee 
HC GridsNone Currents pe eee 


Driving Power, approximate..... 


Power Output, approximate#........... 


Output Circuit Efficiency.... 
Cathode Bombarding Power*.... 


Cathode Bombarding Voltage, approximate 


GL-7985 


3.5 
120 
0.150 


150 
600 


Cathode Bombarding Current, approximate 0.250 


Measured with complete isolation between cathode and plate. 


# Useful power output including power transferred from driver stage. 


Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 
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Kilowatts 
Volts 
Ampere 


Volts 
Volts 
Volts 
Volts 
Volts 
Ampere 
Ampere 
Ampere 
Watts 
Watts 
Percent 
Watts 
Volts 
Ampere 


The cathode of the GL-7985, because of transit-time effects which raise the temperature of the cathode, is subjected to considerable 
back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a function of the operating 
conditions and frequency, and must be compensated for by a reduction of the cathode power input to prevent overheating of the 
cathode with resulting short life. In any case it is important from a tube life standpoint to keep the cathode power at as low a 
level as possible consistent with required performance. Bombarder power should be monitored by a suitable wattmeter or DC volt- 
meter and milliammeter arrangement. For long life, the tube should be put in operation with about 180 watts bombarding power. 
After the circuit has been adjusted for proper tube operation, bombarding voltage should be reduced to a value slightly above that 
at which circuit performance is affected. Minor circuit readjustment may be necessary after the above adjustment. The procedure 
for determining proper bombarding power should be repeated periodically. 
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NOTE 1: Top portion same as top 
portion of Hansen B2T16 
Mates with Hansen 2-S17 
Socket or equiv. 
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VIEW AT AY 


ANODE TERMINAL 


The following indicator readings are 
measured with respect to a centerline 
determined by the centers of the anode 
terminal and control grid terminal, 


A-69087-72B70 


SCREEN -GRID TERMINAL 
(TAPERS DOWN To 2.350") 


00S MAX, ROLLOVER 


CONTROL -GRID TERMINAL 


“ a CATHODE TERMINAL 
1.031 2.010 DIA. 


Total Indicator Readings - 
Diameter A — 0,02) inches 
Diameter B - 0,024 " 
Diameter C — 0.030 t 
Diameter D — 0,050 a 
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GL-8500 
TETRODE 


RADIO-FREQUENCY AMPLIFIER 
CW SERVICE 
GROUNDED-GRID OPERATION 


The GL-8500 is a reliable power tetrode 
that delivers useful output to 1250 mega- 
cycles or higher. This tube is particularly 
suitable for application in the final output 
or driver stage of military-communica- 
tions systems. 

As a Class B linear amplifier in the 
225-400-megacycle range, the tube will 
deliver 110 watts of carrier power modu- 
lated up to 100 percent. Since a power 
gain of 20 may be realized, drive require- 
ments are low—approximately 5 watts at 
carrier level. 


FORCED-AIR COOLED 
METAL AND CERAMIC 
INTEGRAL RADIATOR 


Operating as a Class C CW amplifier 
at 900 megacycles, the gain is approxi- 
mately 15 at the 200-watt level. 

Features of the GL-8500 include long 
life and reliability, high gain, high 
linearity, and resistance to shock and 
vibration. 

These together with such design factors 
as an oxide-coated cathode, coaxial ele- 
ments, and metal-ceramic construction 
make the tube well adapted to application 
in modern systems where performance 
and reliability are important. 


Electrical Thermal 
Minimum Bogey Maximum Cooling—Forced Air§ 
Heater Voltage*...... — 6.3 6.8 Volts Through Radiator, at 
Heater Current....... — 3.8 — Amperes Sea Level a. 
Cathode Heating Time 1 oat = Minutes Plate Dissipation... 500 400 300 Watts 
Amplification Factor, Air Flow, 45 C In- 
G, to G,, E,=1000V coming Air Tem- 
Be Be —275V DC: perature, mini- 
I,=0.2 A DC...... = 14 oa mumse ato 17.0 12.0 6.5 Cubic Feet 
Peak Cathode Current f - — 1.75 Amperes 1 per Minute 
Direct Interelectrode Static Pressure, ap- 
Capacitances DrOxiMatew ae 0.9 0.5 0.2 Inches- 
Cathode to Platef.. — 0.006 iat , Water 
Input, G» tied to G,. — 19.5 — upf eee Ser eee 
Output, G, tied to G — 6.4 — f perature, a oin 
ee thie 7 ae Adjacent to Anode 
Seals, sey ta popes — — DI ae: 
Mechanical Seals 
Mounting Position—Any apesweacr @ CoN 
i i Ler ree ele te. eee 1.0 Pounds rol-rid, approxi- 
Net Weight, approximate a Eocene tek re a erty od 
per Minute 
Heater to Cathode, 
approximate...... — — 1 Cubic Feet 
per Minute 
Ceramic Temperature 
at Any Point, maxi- 
MUM 3 ele ere ee — — 200 C 
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RADIO-FREQUENCY POWER AMPLIFIER—CLASS B LINEAR 
Carrier conditions per tube for use with a maximum modulation factor of 1.0 
Maximum Ratings Typical Operation 
DC Plate, Voltages; caja te be ae aes 2000 Volts Grounded-Grid Circuit at 225-400 Megacycles 
WC 'Grid-No, 2 VOILAZS see is ee 320 Volts DC Plate Voltage ss)... Piseuc + + acre eer ee 1750 Volts 
DG Plate Currenter see: os 5 shes oe Sek 0.250 Amperes DC. Grid=No; 2 Voltage ice ee 250 Volts 
PlateInput cs eee swe ae eke ere toy ees 500 Watts DC Grid-No. 1 Voltage, approximate....... —20 Volts 
Grid-NO.2 An pUte ee eerie se Gas en on) ore 5 Watts Peak RF Plate Voltage #4, approximate.... 1250 Volts 
Plate, Dissipacion: seers che ens ete 500 Watts Peak RF Grid-No. 1 Voltage #, approximate 40 Volts 
DG' Plate: Current 2) 3) Gaps eee ee ee 0.200 Amperes 
Zero Signal DC Plate Current (E,; adjusted) 0.020 Amperes 
DG Grid-No, 2) Current fae oe ee eee 0.005 Amperes 
DCiGrid-No. 1. Curren Gegee aeerane ae 0.010 Amperes 
Driving Power, approximate............. 5 Watts 
Power Output. WV yok) ae eee 110 Watts 
RADIO-FREQUENCY POWER AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY 
Key-down conditions per tube without amplitude modulation A 
900 400 Typical Operation 
Maximum Ratings Megacycles Megacycles Grounded-Grid Circuit at 900 Megacycles 
DC Plate. Voltages. ce -3 1600 2000 Volts DC Plate Voltage. -e ees 1500 2000 Volts 
DC Grid-No. 2 Voltage...... 320 320 Volts DE Grid-Now2 Voltage: ee 210 225 Volts 
DC Grid-No. 1 Voltage...... —100 —100 Volts DC Grid-No, 15 Voltage.n. ne —40 —40 Volts 
DC Plate Current... 9s ee 0-300 0.300 Ampere DG Plate Currenty- 2m eee 0.300 0.250 Ampere 
DCiGrid-No.1 Current... . 0.050 0.050 Ampere DC Grid-No. 2 Current, 
Plate: Inputs. coc teks cys. 480 600 Watts ADPLOXIMALes «ae, ce nos enero 0.010 0.010 Ampere 
Grid=No.y2 inputs eee 15 15 Watts DC Grid-No. 1 Current, 
PlatesDissipation: ~-.en0-. 4. 500 500 Watts ADPLOxiMates- eo wore ieee 0.020 0.020 Ampere 
Grid-No. 1 Dissipation...... 2 2 Watts Driving Power, approximate..... 14 15 Watts 
Power Output, approximate]..... 205 300 Watts 


* Because the temperature of the cathode is increased by back bombardment of electrons at UHF, required heater voltage for optimum 
life decreases with increasing frequency. The amount of heater-voltage reduction is dependent on operating conditions. However, 
this voltage should not be less than 5.5 volts. 

+ Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 

t Measured with a 6-inch minimum diameter flat metal disk attached to the screen-grid ring. Control grid connected to the screen 
grid. 

4 Output capacitances measured between anode and screen grid. Control grid connected directly to screen grid. 

§ Forced-air cooling to be applied before and during the application of any voltages. 

**Provision must be made for unobstructed passage of cooling air between radiator fins and between the anode terminal and adjacent 
radiator fin. 

¥ Useful power output as measured in output-circuit load. 

§( Useful power output including power transferred from driver stage. Output circuit efficiency approximately 80 percent. 

AModulation essentially negative may be used if the positive peak of the envelope does not exceed 115 percent of the carrier condi- 


tions. 
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SCREEN VOLTAGE = 250 VOLTS 
ALL VOLTAGES REFERENCED TO CONTROL GRID 
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CONSTANT CURRENT CHARACTERISTIC 
SCREEN VOLTAGE = 350 VOLTS 
ALL VOLTAGES REFERENCED TO CONTROL GRID 
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SEAL-OFF 
PROTECTIVE CAP 
(NOT TO BE USED FOR 
ELECTRICAL OR 


2.313+.010" 
DIA, “A’ 


MECHANICAL CONTACT) 1.252.010 P , 
9-1" .266+t.010 2ZHOLES 
i@ '@ FOR EXTRACTOR 
Pan DIA, THRU TOP FIN ONLY 
< Ie MIN, 
SEGRE So eee { 
[ee ee 
| deciiniatieinimabeitabicansnaied 
ee, eee 
St a 
Ss 
ae Sa ANODE HUB TEMPERATURE 
SS MEASURED AT THIS POINT. 
= as 
2.281"+.010" DIA. —— ——ANODE TERMINAL 
SER. MAX. 
Zr. max. 
yee SCREEN-GRID TERMINAL 


2.125"%.010" DIA.(B)— 


See Sa RES] an 341" 
© nn 3232 
gpa eteacie EME a 
cots +-MIN. OUTSIDE CONTACT 
A = Semana Tl ea 


CONTROL-GRID TERMINAL 


;186%.005" DIA, *D” 
-324"t.004" DIA.“C” 


fi Y 
Zz MIN 3° 

4 &ar Y/ 
CATHODE AND MAX, 
FILAMENT TERMINAL 


FILAMENT CUP TERMINAL 1.312"£.010"DIA. 
(BOTTOMOF CUP MUST REFERENCE 
NOT BE USEDASA SURFACE 


SOCKET STOP) CONCENTRICITIES: 

The following total indicator readings are measured with 
respect to a centerline determined by the centers of the 
anode terminal and control grid terminal, 


Diameter A - 0,030 inches 
Diameter B - 0.016 inches 
Diameter C - 0.036 inches 
Diameter D - 0.042 inches 


Total indicator reading of filament cup terminal diameter 


(D) measured with respect to center of cathode and fila- 
ment terminal diameter (C) - 0.016 inches. 


A-69087 - 72B58 


SURFACE “*A- 


SURFACE “A” 


pre 1.1507.005 ae 
w— .9375+t.OO10DIA: 


| 
| --. BI252.0010D1A-r| 


DIRECTION OF 
INSERTION 
INTO TUBE 


A25+.005 
-O104.005 


= 
Go°ss° 


330t.001 


Bema Sey == 


GAGE * |} 


DIRECTION © 
INSERTION 


1.150+.005 D1\A——+ 
INTO TUBE 


i} 
| 
.330t.001—— | 
DIA, | | 
1 


-2343 
x.0005 


GAGE*2 


ZP-1030 
CATHODE AND FILAMENT TERMINAL GAGES 


When inserted over the cathode and filament corn 
gage #1 shall not contact the tube REFERENCE SURFACE 
at gage SURFACE "A", 


When inserted over the cathode and filament cerninal, 


gage #2 shall contact the tube REFERENCE SURFACE 
at gage SURFACE "A". 
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GL-8513 
VHF-UHF FORCED-AIR COOLED 
RING-SEAL CONSTRUCTION GROUNDED-GRID CIRCUIT METAL AND CERAMIC 


The GL-8513 is a four-electrode transmitting tube featuring a metal-and-ceramic envelope for use as a power amplifier 
or oscillator in grounded-grid circuits with both grids maintained at radio-frequency ground potential. The output circuit is 
connected between the anode and the screen grid. The anode is capable of dissipating 4 kilowatts. Cooling is accomplished 
by forced air with the radiator an integral part of the anode. The cathode is a unipotential thoriated-tungsten cylinder, 
heated by electron bombardment. Maximum ratings apply up to 800 megacycles, although higher frequency operation is 
possible. 

As a Class B linear power amplifier the tube will deliver 1500 watts at carrier level. 

In narrow band, Class C, grounded-grid, amplitude-modulated service, the GL-8513 has a useful carrier-power output 
in excess of one kilowatt. In Class C Telegraphy, it has a useful power output of 3 kilowatts of continuous power as an 
amplifier or oscillator. 


Electrical Thermal 
Mini- Bovey Maxi- Type of Cooling—Forced Air 
oi dob Air Flow Through Radiator, at Sea Level 
Cathode Plate Dissipation Air Flow Static Pressure 
Speers. Voltage. peg eee A. LT -OmVolts 4.0 Kw 135 CFM 2.8 In. 
Heater Current at 7.0 Volts 
Without Cathode Bombarding - 14.5 —  Amperes | Seals 
With 150 Watts Cathode Screen-grid to Control-grid, \ 
Bomparding.. tees ass. 13.5 —  Amperes nebbepbeotbhen A. es fei et Cubic Feet per Minute 
Heater Starting Current. oF — 25  Amperes Heater-to-cathode, minimum. To Cubic Feet per Minute 
Heater Cold Resistance — 0.041 —— + QOhms Anode Ceramic, minimum... .. 10 Cubic Feet per Minute 
Cathode Bombarding Power* _ 170 195 Watts Incoming Air Temperature, 
Cathode Bombarding Voltage, DC maximum... a” Ae Yee. Be =. Gove 
For 170 Watts Bombarding Anode Hub Temperature, maximum.250 C 
REOWEL a wins aber est ties i = 650 — Volts T ry ercie ; d 
For 195 Watts Bombarding alae one Noe -Eranie. an meine 
ROWER se te, 2, street oak eae o> 700 — Volts Sal) VELEN UM Ge, ae Pik 
Cathode Heating Time...... 1 — — Minute Temperature at Any Other Point, 
Amplification Factor, Gs to G;; INAX Ue ee 200 
E, = 4000 volts; I,=0.5 ampere. — a0 gio Forced-air cooling to be applied before and during the applica- 
Peak Cathode Current f sees = rien 6 Amperes tion of any voltages. Air flow on heater-to-cathode seals must 
Direct Interelectrode Capacitances be maintained for one minute after removal of heater voltage. 
Cathode to Plate§........... i 0,00 os Be The radiator air ducting can be constructed so that air is forced 
Input, Gz tied to G)... ~ 27.80 —— wt along the anode seal and ceramic through the anode contact 
Output, G2 tied toGif........ - Gel Spent fingers and additional holes in the plate contact ring to ac- 
Machanical complish the anode ceramic and anode seal cooling. The volume 
of cooling air indicated for the various seals is approximate 
Mounting Position—Vertical, Anode-end Up only. Distribution of cooling air will vary with configuration of 
Net Weight, approximate............... pr 2-5 eee ounds the cavity about the tube. 
RADIO-FREQUENCY POWER AMPLIFIER—CLASS B 
Carrier Conditions per Tube for Use with a Maximum Modulation Factor of 1.0 
Maximum Ratings, Absolute Values DEC uate 1 Voltage, approximate... oe yes 
DC Plate Current. see eee oe Jee SE mpere 
BC Plate, VOMAgE G fy engactoead as 25 ....9000 Volts a 
DC Grid-No. 2 Voltage................... 800 Volts DC Grid-No. 2 Current. -++.+++.+,-,+-0.010 Ampere 
Pe ote Current &< oc. oss ckid oh ervicne _...0.800 Ampere DC Grid-No. 1 Current... .......0.060 Ampere 
Se a ah ar Pee 6 8 ee ilowatis Driving Power, approximate..... poe ee) SIG Aihetiic 
Grid.No 2 Input ee G Ae Cites 95 Watts Measured at crest of audio-frequency 
Plate Dissipation....... 5 a.Neen 4.0 Kilowatts = ee pesaeen factor of 1.0 reo 
OWwer Output. weer oe Tce ee eee s 
Circuit Efficiency... . etna eee re Oe Percent 
Typical Operation Pilate issipationees. eee ne, ....2500 Watts 
Grounded-grid Circuit, 225-400 Megacycles Cathode Bombarding Power*..... x 170 Watts 
Pe biate Voltage. Ae aes ase os aso ..8000 Volts Cathode Bombarding Voltage... . 650 Volts 
DC Grid-No. 2 Voltage. :........ . 750 Volts Cathode Bombarding Current .0.260 Ampere 
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PLATE MODULATED RADIO-FREQUENCY AMPLIFIER—CLASS C TELEPHONY 


Carrier Conditions with a Maximum Modulation Factor of 1.0, Screen Modulation Required 


Maximum Ratings, Absolute Values HG Grid-Now2 Voltages... 10s een ste real a 
7 oe re 00 Volt DGIGrid=No. UV Oltag Ge eee olts 
ener eee a re cane Peak RF Plate Voltage. ioc. c>u+s0-+s 20 2500 Volts 
IDG Gatid= NOs 2) VOltape sete eo aig U0) BVOLES aed 20 V 
DC Grid-No. 1 Voltage. . ty Pa cal —120 Volts Peak RE/ Driving Voltagey-7i.o. 2. es 120 olts 
DCrPrlaterCurrentsee nee ae ea ea 0.570 Ampere 
DC Plate Current... [o39 AR 0.80 Ampere a 
: DC, Grid-No: 2; Current: =. 74. 0.020 Ampere 
LS tornid- NosliCurrentso eee ce 0.120 Ampere : : 
: DC Grid-No. 1 Current, approximate.....0.100 Ampere 
Plat erdiOuC. <2 at mins i wo ee a en ee et 3.60 Kilowatts mS : Ww 
Grid: No. @Tnpaty) «1 52.6.- eee 25 Watts edad Baie approximatelens) en Hebe ree 
P Dissi Tet ee er onl I eae oe 4.0 Kilowatts ower Uu put oS ost pis ae de ile yee ea i ln Bier Cn atts 
on} tears Seaari Qutput Circuit Eiiciency..7 ee eee 90 Percent 
Cathode Bombarding Power*............. 165 Watts 
Typical Operation Cathode Bombarding Voltage, approximate 630 Volts 
Grounded-grid Circuit at 400 Megacycles Cathode Bombarding Current, 
IC Plate: Voltagel oo 2. 22 ee ee 4000 Volts approximates) ewes mee on te Meee 0.260 Ampere 
RADIO-FREQUENCY AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY 
Key Down Conditions per Tube Without Amplitude Modulation 
Maximum Ratings, Absolute Values Power Output, approximate? oe Atle 1800 3200 Watts 
DC Plate: Voltages wit 3s. eters 7000 Volts Output Circuit Efficiency . oe 90 90 Percent 
DC Grid Nox? Voltages. . ool ouk «> Be 750 Volts Cathode Bombarding Power*...... 160 165 Watts 
DGyPlate Current: ..23.6. eee ke 1.0 Amperes Cathode Bombarding Voltage, 
Plate Input. . A Mg eee | WARE co 6.0 Kilowatts approximate...............555. 610 630 Volts 
Gridt Nos? Input: hee certs ace kee 40 Watts Cathode Bombarding Current, 
Plate Dissination.......2: 06 0 ee ee 4.0 Kilowatts approximate. .........-..+++5. 0.260 0.260 Ampere 
DC Grid-No. 1 Voltage wiles 2 Be iow FL oueg 120 Volts Grounded-grid Circuit at 800 Megacycles 
DC Girid-No. 1 Current ac. eran wtoueyny 0.150 Ampere DC Plate Voltagetiencs. atval ee cae 4500 Volts 
: : DCIGrid- Now 2aVoltager es ae. hee eens 600 Volts 
MA deh Sd ged GUN DC Grid- Noli voltage: aes ah sok eee —120 Volts 
Grounded-grid Circuit at 400 Megacycles Peak RF Plate Voltage, approximate........ 3000 Volts 
DC Plate Voltage................4500 6500 Volts Peale Ciid-Noul Voleace eee 140 Volts 
DC Grid-No. 2 Voltage........... 600 700 Volts DC Plate Carrenty ie! tae ae .... 0.6 Ampere 
DC Grid-No. 1 Voltage.......... —120 —100 Volts DC Grid No, 2-Currents..2.- 4s 0.018 Ampere 
Peak RF Plate Voltage, DC tarid+NO41: Currents a2 oy eee ee 0.080 Ampere 
approximate.................. 3000 =e -VOItE Driving Power, approximate............ .. 90 Watts 
Peak RF Grid-No. 1 Voltage...... 140 140 Volts Power Output, approximate#................ 1250 Watts 
DC Plate Current............... 0.6 0.8 Ampere Output Circuit Eiiciency heer 7 eee 83 Percent 
DC Grid-No. 2 Current.......... 0.018 0.025 Ampere Cathode Bombarding Power*............... 150 Watts 
DC Grid-No. 1 Current.......... 0.080 0.100 Ampere Cathode Bombarding Voltage, approximate.. 600 Volts 
Driving Power, approximate....... 100 100 Watts Cathode Bombarding Current, approximate. .0.250 Ampere 


The cathode of the GL-8513, because of transit-time effects which raise the temperature of the cathode, is subjected to considerable 


back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a function of the operating 
conditions and frequency, and must be compensated for by a reduction of the cathode power input to prevent overheating of the 
cathode with resulting short life. In any case it is important from a tube life standpoint to keep the cathode power at as low a 
level as possible consistent with required performance. Bombarder power should be monitored by a suitable wattmeter or DC 
voltmeter and milliammeter arrangement. For long life, the tube should be put in operation with about 180 watts bombarding 
power. After the circuit has been adjusted for proper tube operation, bombarding voltage should be reduced to a value slightly 
above that at which circuit performance is affected. Minor circuit readjustment may be necessary after the above adjustment. 
The procedure for determining proper bombarding power should be repeated periodically. 


Sh aco 


Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 
Measured with complete isolation between cathode and plate. 

Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 

Useful power output including power transferred from driver stage. 
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TYPICAL CHARACTERISTICS 


Eg2 = 750 Volts, Ef=7 Volts AC 


Bombarding Power = 180 Watts 
All Voltages Referenced to Grid 
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PLATE MODULATED RADIO-FREQUENCY AMPLIFIER—CLASS C TELEPHONY 
Carrier Conditions with a Maximum Modulation Factor of 1.0, Screen Modulation Required 
Maximum Ratings, Absolute Values Piet Siete 2 Mere D alisr ate potest Sena ae ae ron bey 
: Grid=NO6. Voltages ape ae een _ olts 
oe aah ae rege ee Oe ie a Peak RF Plate Voltage................., 2500 Volts 
DC Grid-No. 1 Voltage.................. —120 Volts Peak RE Driving Voltagéa. 4a os ee 120 Volts 
DC Plate Current... en te See wee 0.80 Ampere DC Plate Current... 22... 00st ees ee ees 0.570 Ampere 
OC Grid: No.l Current.05 gsc 2 ease 2 ..0.120 Ampere DC Grid-No. 2 Current...............-. 0.020 Ampere 
Si Rae br 00) wegen hae Renee tar henge Nees 3.60 Kilowatts DC Grid-No. 1 Current, approximate... ..0.100 Ampere 
Grid: Nos 2 Tapat:, ./."5 0s 7 25 Watts sete, Saale APPLOXUMateay eae nee rhe berger 
issipati : ower Output#i isl. eke ee eee atts 
eli gore nniiape cag Sign Sade as, sags gh: Fee a Output Circuit Efficiency................ 90 Percent 
Cathode Bombarding Power*............. 165 Watts 
Typical Operation Cathode Bombarding Voltage, approximate 630 Volts 
Grounded-grid Circuit at 400 Megacycles Cathode Bombarding Current, 
DC Plate Voltage: 2-2 ce ee ee 4000 Volts approximates) 4=deteeg soe ae ee ae 0.260 Ampere 
RADIO-FREQUENCY AMPLIFIER AND OSCILLATOR—CLASS C TELEGRAPHY 
Key Down Conditions per Tube Without Amplitude Modulation 
Maximum Ratings, Absolute Values Power Output, approximate#...... 1800 3200 Watts 
Output Circuit Efficiency......... 90 90 Percent 
PtiGeecnrent whee te a er segVolta Cathode Bombarding Power*...... 160 165 Watts 
DC Plate Current. ee ee 1.0 Amperes Cathode Bombarding Voltage, 
Piste: tapers eee ee ee 6.0 Kilowatts BPPFOXUMALE. age ois eT 610 = 630 Volts 
iia ones ENOUE. fei. een Ug kee ee eee 40 Watts Cathode Bombarding Current, 
Plate Dissipation 4.2.02.) e Oe aes ee ee 4.0 Kilowatts S&PPLOMUMALE. gs ahs RE 0.260 0.260 Ampere 
DCIGtid-No-el Voltages «eo we cee 120 Volts Grounded-grid Circuit at 800 Megacycles 
DCRGrid-Now1, Currentama sce see 0.150 Ampere Cr biate- Voltage neeee nh eee -4500 Volts 
: Fs DC Grid-Now2eVoltage site ee eee 600 Volts 
aT eT DO Grid-No:.1; Voltages ee —120 Volts 
Grounded-grid Circuit at 400 Megacycles Peak RF Plate Voltage, approximate........3000 Volts 
DC Plate Voltage... - 2.0.20 u. 2s 4500 6500 Volts Peak RF Grid-No. 1 Voltage.:............. 140 Volts 
DC Grid-No. 2 Voltage........... 600 700 Volts DG Piste Current ot ec ee 0.6 Ampere 
DC Grid-No. 1 Voltage.......... —120 —100 Volts DC Grid-No, 2 Currenty-)..—,..... .......0.018 Ampere 
Peak RF Plate Voltage, DClGrid- Nos Currents = ere eee 0.080 Ampere 
SPPPOXIMALE ior ee ses 2s - 3000 — _ Volts Driving Power, approximate............ .. 90 Watts 
Peak RF Grid-No. 1 Voltage...... 140 140 Volts Power Output, approximate#................1250 Watts 
OC iPlate' Currents Sas, ee te 0.6 0.8 Ampere Output Circuit Efficiency --C...25. « Sse 83 Percent 
DC Grid-No. 2 Current.......... 0.018 0.025 Ampere Cathode Bombarding Power*............... 150 Watts 
DC Grid-No. 1 Current.......... 0.080 0.100 Ampere Cathode Bombarding Voltage, approximate. . 600 Volts 
Driving Power, approximate....... 100 100 Watts Cathode Bombarding Current, approximate. .0.250 Ampere 


The cathode of the GL-8513, because of transit-time effects which raise the temperature of the cathode, is subjected to considerable 
back bombardment in ultra-high-frequency service. The amount of heating due to bombardment is a function of the operating 
conditions and frequency, and must be compensated for by a reduction of the cathode power input to prevent overheating of the 
cathode with resulting short life. In any case it is important from a tube life standpoint to keep the cathode power at as low a 
level as possible consistent with required performance. Bombarder power should be monitored by a suitable wattmeter or DC 
voltmeter and milliammeter arrangement. For long life, the tube should be put in operation with about 180 watts bombarding 
power. After the circuit has been adjusted for proper tube operation, bombarding voltage should be reduced to a value slightly 
above that at which circuit performance is affected. Minor circuit readjustment may be necessary after the above adjustment. 
The procedure for determining proper bombarding power should be repeated periodically. 

Represents maximum usable cathode current (plate current plus current to each grid) for any condition of operation. 

Measured with complete isolation between cathode and plate. 

Output capacitance measured between anode and screen grid. Control grid connected directly to screen grid. 

Useful power output including power transferred from driver stage. 
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TYPICAL CHARACTERISTICS 


Eg2=750 Volts, Ef=7 Volts AC 


Bombarding Power = 180 Watts 
All Voltages Referenced to Grid 
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2.536"+o00I0"DIA 


2.376 0010" DIA 
(A) 


ANODE HUB TEMPERATURE 
MEASURED AT THIS POINT 


ANODE TERMINAL 


TOTAL INDICATOR READINGS- 
DIAMETER A-0.024 INCHES 
DIAMETER B- 0.024 INCHES 
DIAMETER C- 0.030 INCHES 
DIAMETER D- 0.050 INCHES 
DIAMETER E- 0.050 INCHES 


THE ABOVE READINGS ARE MEASURED 
WITH RESPECT TO ACENTERLINE 
DETERMINED BY THE CENTERS OF THE 
ANODE TERMINAL AND CONTROL- 
GRID TERMINAL 


SCREEN-GRID TERMINAL 
(TAPERS DOWN TO 2.350" ) 


me 
32- 6q DIA 0.005" MAX. ROLLOVER 
: : CONTROL- GRID TERMINAL 
1.66240010 DIAC 
1.161" 010'DIAB 30735 
No mesa an Sean hf 


CATHODE TERMINAL 
1.031" 0.010" DIA 


0.662" * 0010 "DIA (C) 


FILAMENT TERMINALS 


DATA FOR DEVELOPMENTAL TYPES 


NOTE: 


Both electrical and mechanical characteristics of develop- 
mental types are subject to change: therefore, it is recom- 
mended that designers consult with their General Electric 
field representative before designing equipment around de- 
velopment types. (See inside back cover) 
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A-0897 
PLANAR TRIODE 
DESCRIPTION AND RATING 
For Grounded-Grid Oscillator And Amplifier Service 
The A-0897 is a metal-and-ceramic, high-mu triode designed for use as 
a grounded-grid oscillator or amplifier at frequencies as high as 2500 mega- 
cycles. 
GENERAL 


Electrical 


Cathode - Coated Unipotential 


Heater Characteristics and Ratings 


Heater Voltage, AC or DC * Volts 
Heater Current at Ef = 6.3 volts 1.034 Amperes 
Direct Interelectrode Capacitances§$ 
Grid to Plate: (g to p) Pela K pf 
Grid to Cathode: (g to k) Gs pf 
Plate to Cathode: (p to k) 0.023 pf 
Mechanical 


Operating Position - Any 
Net Weight, approximate 2 Ounces 
MAXIMUM RATINGS 


Absolute-Maximum Values 
Radio-Frequency Power Amplifier and Oscillator - Class C Telegraphy 
Key-down Conditions per Tube Without Amplitude Modulation? 


Heater Voltage* ae DeCO.O. Volts 
DC Plate Voltage 1000 Volts 
Negative DC Grid Voltage 150 Volts 
Peak Positive RF Grid Voltage 30 Volts 
Peak Negative RF Grid Voltage 400 Volts 
DC Grid Current 50 Milliamperes 
DC Cathode Current 125 Milliamperes 
Plate Dissipation# 10 Watts 
Grid Dissipation eeu Watts 


Envelope Temperature at Hottest Pointt# 250 C 


A-0897 


MAXIMUM RATINGS (Continued) 


Radio-Frequency Power Amplifier and Oscillator - Class C Telephony 


Carrier Conditions per Tube for Use With a Maximum Modulation Factor of 1.0 


Heater Voltage* AAS Sed ra Ys hs, Volts 

DC Plate Voltage** 600 Volts 
Negative DC Grid Voltage 150 Volts 

Peak Positive RF Grid Voltage 30 Volts 

Peak Negative RF Grid Voltage 400 Volts 

DC Grid Current 50 Milliamperes 
DC Cathode Current 100 Milliamperes 
Plate DissipationA Ve) Watts 

Grid Dissipation paisa Watts 
Envelope Temperature at Hottest Point+#+ 250 C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, eauip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics$§ 


Heater Voltage 

Plate Voltage 

Grid Voltage% 
Amplification Factor 
Transconductance 
Plate Current 


Radio-Frequency Oscillator - Class C§§ 


Frequency 

Heater Voltage 

DC Plate Voltage 

DC Plate Current 

DC Grid Current 

DC Grid Voltage 
Useful Power Output 


6.3 Volts 
600 Volts 
--- Volts 
C1, 
24800 Micromhos 
75 Milliamperes 
500 2500 Megacycles 
6.0 ye) Volts 
900 900 Volts 
90 90 Milliamperes 
30 27 Milliamperes 
-40 -22 Volts 
40 17 Watts 


Value-Analyzed 
Benefits of 
General Electric 
Ceramic Tubes 


GENERAL @@ ELECTRIC 


aT 


100 MC 


RF-IF 


— 10 KMC 


MICROWAVE 


40 MC 


VIDEO=$IF 


1 mc 


io) 
100 KC 


VIDEO=ULTRASONICS 


UHF 


. 
@® ELECTRONICS 


USE: USE: USE: USE: 
Typie! GE Types 7825 Typical G-E Types 7296, Typical G-E types 7077, 7486, Tel reaas Gok B771, 20388, 
588, i ; i i : re 
88, 7768 7462, 7625, Z-2354 7296, 6799, 7644, 7768, 7391, Teer, 728%, 776%, 7266, 7481, 
== : ; 7910, 7913, 7815, GL-7399, ZP- 
io dasa FEATURES: Ss: 1030, ZP-1024, ZP-1025, ZP-1026. 
Low flicker and shot noise. High gain, low microphonics, FEATURES: 
Low -vicrophonics. Radia- FEATURES: 


CERAMIC TUBE 


Tae 


FOR: 
Sub- 


tion te 


SUB-AUDI)=-INFRARED 


dio amplifiers 


rance. 


FOR: 
Servo-audio amplifiers 


high-temperature tolerance, 
radiation tolerance 


SMALL SIGNAL TRIODE GAIN* 


j PULSE POWER OUTPUTS 


FOR: 


Video-Ultrasonics-IF/RF ampli- 
fiers, oscillators, mixers 


High gain-bandwidth, high effi- 
ciency, low noise, small size and 
weight, low cost, ruggedness 


FOR: 
RF, VHF, UHF, and microwave 
amplifiers, oscillators, mixers, 
detectors 


High gain, low noise, small size 
and weight, low cost, low power 
requirements, high efficiency, 
high power outputs. 
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Types 7768 and 7913—High-mu, high 
Gm triodes designed for maximum trans- 
conductance with minimum tube capaci- 
tances. These features give the 7768 
and 7913 advanced state-of-the-art gain- 
bandwidth and low-noise performance. 
Such applications as octave low-noise 
VHF/UHF amplifiers and long pulse- 
phased array radar pre-amplifiers use 
the 7768 and 7913 to their full capability. 


Types 7077 and 6299 low-noise UHF 
triodes. High-mu, high gain triodes are 
ideal as RF amplifiers through the UHF 
range. Both have an extremely low noise 
figure throughout this range and are 
normally used in grounded grid service. 
The 7077 is ideal for RF amplifiers in 
high-performance UHF communication 
and command aircraft receivers as well. 


Types 6442 and 6771—These original 
designs, developed by General Electric, 
provide high power outputs (pulse and 
CW) well into the microwave region. They 
are being used in radar altimeters, bea- 
con transponders and other advanced 
electronic gear. These tubes are often 
imitated, but have never been super- 
seded. 


———s 


Type 7296 UHF-VHF power amplifier. 
High-mu triode has a Gm of 15,500 
micromhos and is ideal for use as an 
oscillator or power amplifier in the VHF 
and lower UHF region. Designed for easy 
application in several ways, including 
printed circuit and stud mounting. One 
possible use could be in earth-moon or 
satellite telemetering applications. 


Types 7391, 7486 and 7910 RF oscillator 
triodes. High-mu triodes designed as os- 
cillators, mixers, multipliers or Class C 
amplifiers, in missile and satellite trans- 
mitters and radar altimeters. 


| Type 7462 lug-mounted RF amplifier. 
: de has characteristics similar 
077; high gain, low noise, high 
mu. Designed mainly for printed circuit 
| jan coaxial or socket mounting. | 
| Advanced missile guidance or telemetry 
| 
1 


This tr 
to the 


rather 


~ systems can use the 7462 to advantage t 


| _in high frequency circuitry. 


Type 7588 metal-ceramic triode. Has a 
transconductance of 45,000 micromhos. 
Itoffers low noise and capacitance, needs 
no blowers to cool it. Ideal for broadband 
IF cascade pre-amplifiers, broadband 
RF headends, or any circuit requiring 
wide band operation and low noise fig- 
ure, Radar installation is one of many 


possibilities. 


circuit use. 


Type 7625 low microphonic triode. High- 
mu triode for use as a high-voltage-gain 
amplifier, in infrared-oriented guided 
missiles for example. Has very high im- 
pedance with low microphonic output. 
Mounting lugs make it ideal for printed 


* Types GL-7399 and ZP-1030 metal- 
ceramic tetrodes. Medium power coaxial 
tetrodes used in VHF-UHF grounded- 
grid circuits for radar and communica- 
tion applications requiring long life and 
reliability. The 7399 features high gain, 
long pulse width and high duty capabil- 
ity, and is used in conventional and 
phased array sysiems, The ZP-1030 fea- 
tures high gain and linearity and is 
applied in equipment such as advanced 


AM transmitters in P-Band. 


Types ZP-1024, ZP-1025, and ZP-1026 

i metal-ceramic triodes. Small, heat-sink 
cooled, coaxial triodes used in radar 
applications requiring long life and re- 
liability under high duty and long pulse 
conditions out to approximately 2 KMC. 
The ZP-1024 and ZP-1025 feature in- 
| ternal feedback to effect plate or grid- 
| pulsed oscillator service over broad 
_ frequency ranges; the ZP-1026 features 
use as a grid-pulsed amplifier with up 
to 2500 V dc applied to the plate. 
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circuits. Maximum pulse-power output is 8 kw. 


Types 7289 (not shown) and GL 6897 lighthouse, metal-ceramic 
triodes. Prototypes of the power output tubes used in the ADVENT 
satellite, these high-mu triodes are used in VHF and UHF grounded- 
grid Class C power amplifiers, oscillators or frequency-multiplier 


In exacting applications... 


QB ELECTRONICS 


You can’t match the over-all performance 
of G-E ceramic tubes... 


(1) Anode 
(2) Ceramic spacers 
(3) Heater 

(4) Cathode ring 

(5) Heater buttons 
(6) Grid 

(7) Grid ring 

(8) Oxide-coated cathode 
(9) Cathode 


MICRONS 


Grid cross section, 225X magnification 


Sectioned 7077 G-E ceramic tube, 8X magnification 


The sectioned G-E type 7077 ceramic tube, enlarged 
8X, will show you how electrical and mechanical 
performances are directly dependent on construction 

. . and how planar construction offers you a com- 
bination of electrical benefits found in no other elec- 
tronic device. Benefits of the G-E planar line are: 


LOW NOISE & HIGH GAIN 


Close grid-to-cathode spacing and high Gm-to-Ip 
ratios give lowest available vacuum tube noise figures. 
Power gains to 20.0 db, and high Gm (to > 60,000 
micromhos) result from use of small grid wires, high 
turns-per-inch grids, plus close grid-to-cathode 
spacing. 


FREQUENCIES TO 10.0 G- 


Small size and close spacings of ceramic tubes give 
low inductance, low capacitance, short transit time 
structures; oxide cathode-coating provides high CW 
and pulse-emission capability essential for efficient 
operation. 


UNIFORM & DEPENDABLE 
ELECTRICAL PERFORMANCE 


Exact geometric alignment of planar surfaces results 
from use of precision ceramic spacers and subassem- 
blies. Effective tensioning of grid wires reduces spread 
in tube characteristics . . . adjustable anodes, on cer- 
tain types, permit tube alignment after assembly 
and sealing. High temperature sealants, bell jar ex- 
hausting, large seal areas, and use of self-gettering 
titanium assure low gas content and long tube life. 


HIGH RADIATION-AND-TEMPERATURE 
TOLERANCE 


Exclusive use of metals and ceramics in G-E ceramic 
tubes makes them immune to steady state radiation 
... gives high temperature tolerance of 450°C. 


MECHANICAL RUGGEDNESS 


Short, rigid construction, large seal areas, heavy 
cataphoretic heater coating, and small size give 
ceramic tubes an extraordinary tolerance to the 
most adverse shock and vibration environments. 


A-0897 


INITIAL CHARACTERISTICS LIMITS 


Min. Bogey Max. 


Heater Current 
Ef = 6.3 volts 950 1030 1100 Milliamperes 
Grid Voltage 
Ef = 6.3 volts, Eb = 600 volts, 
Ib = 75 ma -1.3 -2.5 = 300 Volts 
Grid Voltage 
Ef = 6.3 volts, Eb = 600 volts, 


Ib = 1.0 ma -7.0 =o SD -15 Volts 
Transconductance 
Ef = 6.3 volts, Eb = 600 volts, 
Ec adjusted for Ib = 75 ma 22000 24800 24900 Micromhos 


Amplification Factor 
Ef = 6.3 volts, Eb = 600 volts, 
Ec adjusted for Ib = 75 ma AAS 95 PLS 
Negative Grid Current 
Ef = 6.3 volts, Eb = 600 volts, 
Ec adjusted for Ib = 75 ma --- --- 320 Microamperes 
Interelectrode Leakage Resistance 
Ef = 6.3 volts, Polarity of applied 
d-c interelectrode voltage is 
such that no cathode emission 


results 
Grid to Cathode at 500 volts 
d-c 50 “<= -<-- Megohms 
Interelectrode Capacitances 
Grid to Plate: (g to p) 1.89 rast OM Pina US Picofarads 
Grid to Cathode: (g to k) 6.0 Gro AW) Picofarads 
Plate to Cathode: (p to k) O-01L8= ~0202387 7 072029 Picofarads 


SPECIAL PERFORMANCE TESTS 


Min. Max. 


Oscillator Power Output 
Tubes are tested for power output as an 
oscillator under the following conditions: 
Ef = 5.0 volts; F = 2500 M, min; Eb = 
1000 volts; Ib = 90 ma 15 --- Watts 
Low Pressure Voltage Breakdown Test 
Statistical sample tested for voltage 
breakdown at a pressure of 27 mm Hg. 
Tubes shall not give visual evidence 
of flashover when 1000 volts RMS, 60 
cps, is applied between the plate and 
grid terminals 
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The equipment designer should design the equipment so that heater voltage 
is centered at some value within the range of 4.5 to 6.3 volts. Heater 
voltage variations about the center value should be kept as small as 
practical and should not, in any case, exceed +5%. The optimum center 
value of heater voltage depends on the cathode current and on other para- 
meters of circuit design and operation. For specific recommendations, 
contact your General Electric tube sales representative. 


Heater current of a bogey tube at Ef = 6.3 volts. 
Measured in a special shielded socket. 


Modulation essentially negative may be used if the positive peak of the 
audio-frequency envelope does not exceed 115 percent of the carrier con- 
ditions. 


With an adequate heat sink, the maximum dissipation rating is 100 watts. 
With an adequate heat sink, the maximum dissipation rating is 7/0 watts. 
An adequate heat sink must be provided. 


Where long life and reliable operation are important, lower envelope 
temperatures should be used. 


For modulation factors less than 1.0, a higher d-c plate voltage may be 


used if the sum of the peak positive audio voltage and the d-c plate 
voltage does not exceed 1200 volts. 


Adjusted for Ib = 75 milliamperes. 


OUTLINE 
A-0897 


125" MAX.| | 
/-——.250"MAX. 


ANODE POST 
THREAD 5/16 -32 
CLASS 2A 


.730" 
CNOTE 2) 
.060" WIDTH 
~250" DIA. 
:765" MAX. 
DIA. Al Se 
.040" +-Ol2eantteOs 


e784 pt 7006s MAX. 


|.580" yt 
+.000" We Be ae, 
“4 " 

060 .077''+ .008" 


GRID RF TERMINAL 
(NOTE | & 2) 


CATHODE 
AND HEATER CNOTE 283) 


HEATER TERMINAL 
CNOTE 3) 


-218'+.005"DIA. 
7>320"+.005'" DIA. 


NOTES: 


1. Solder not to extend radially beyond grid RF terminal. 


2. Axis of threaded section shall be concentric with surface of Cathode-Fil. 
and Grid to within .020"' T.I.R.. T.I.R. to be measured on cathode and 
grid contact areas within +.040"" of center of each area. 


3. Total indicated runout of the heater-contact surface with respect to 
the cathode-contact surface shall not exceed 0.012". 


TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 
Y-1012* 


DIODE 


The Y-1012 is a cathode-type diode of ceramic-and-metal planar construction 


intended for computer service. 

GENERAL 
Electrical 
Cathode - Coated Unipotential 


Heater Characteristics and Ratings 


Heater Voltage, AC or DC+ Gas20n 3 Volts 
Heater Current OerbS Amperes 
Direct Interelectrode Capacitances$ 
Plate to Cathode: (p to k) 13 pf 
Heater to Cathode 185 pf 
Mechanical 
APPROX. 
020" RAD. 


Operating Position - Any 


Outline Drawing 


" 
162 

| +.005" 

HEATER = , 
J25° - 460° 
i905" +.015 

CATHODE = 
350s" 

PLATE zee 


Y-1012 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Peak Inverse Plate Voltage 350 Volts 
Steady-State Peak Plate Current 20 Milliamperes 
DC Output Current ek! Milliamperes 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 50 Volts 

Heater Negative with Respect to Cathode 50 Volts 
Envelope Temperature at Hottest Point# 250 c 


conditions applicable to any electron tube of a specified type as defined by 
its published data and should not be exceeded under the worst probable conditions. 


ability of the tube, making no allowance for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of all other electron 
devices in the equipment. 


life no absolute-maximum value for the intended service is exceeded with any 
tube under the worst probable operating conditions with respect to supply-voltage 
variation, equipment component variation, equipment control adjustment, load 
variation, signal variation, environmental conditions, and variations in the 
characteristics of the tube under consideration and of all other electron devices 
in the equipment. 


Absolute-Maximum ratings are limiting values of operating and environmental 


The tube manufacturer chooses these values to provide acceptable service- 


The equipment manufacturer should design so that initially and throughout 


AVERAGE CHARACTERISTICS 


Tube Voltage Drop 


# 


Ib = 5.0 Milliamperes DC 2.6 Volts 


Publication of these data does not obligate the General Electric Company to 
manufacture a tube with these characteristics. 


The equipment designer should design the equipment so that heater voltage is 
centered at the specified bogey value, with heater supply variations restricted 
to maintain heater voltage within the specified tolerance. 


Heater current of a bogey tube at Ef = 6.3 volts. 
Without external shield. 


One method of mounting the Y-1012 is to use a stainless-steel "T" bolt (see 
drawing) to attach the mounting base of the tube to a chassis or circuit board. 
The "T'' bolt should be inserted in the slot in the base of the tube, turned 

90 degrees, and attached to the chassis or circuit board with a 2-56 nut and 
lock washer. Torque used to tighten the nut should not exceed 3 inch-pounds. 


Operation below the rated maximum envelope temperature is recommended for 
applications requiring the longest possible tube life. 


2/18/63 (B) 
Supersedes 11/29/62 (B) 


OBJECTIVE FOR DEVELOPMENTAL TYPE 
Y-1032* 
PLANAR TRIODE 
The Y-1032 is a medium-mu triode of ceramic and metal planar construction 

primarily intended for radio-frequency amplifier service well into the UHF 
range. A feature of the tube is its operation at low values of plate voltage. 

GENERAL 
Electrical 


Cathode - Coated Unipotential 


Heater Characteristics and Ratings 


Heater Voltage, AC or DC+ Ores aet Volts 
Heater Current#+ Ome Amperes 
Direct Interelectrode Capacitances 
Grid to Plate 1.4 pf 
Input eed! pf 
Output .33S"MAX. DIA. | 0.02 pf 
Heater to Cathode ALL INSULATORS Hk pf 
.275"+.004" 
DIA. 
Mechanical 


Sled | delbetbns 

.040"t.006" 

ete bate 165" 
u“ “ “ 

hdd feoe 027"4.003" *-909 


;—————— 


Operating Position - Any 


Outline Drawing 


abies pees 025"+.003" 


fecal bed Tae 280" 
Eg Bree +.012" 
0 574.008 “ 


HEATER 


068" 


_,| 090"+ .004" 
DIA. 


L .030" 
MIN. 


090"s.004" | 
DIA. | 


Y-1032 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Plate Voltage 60 Volts 
Positive DC Grid Voltage 0 Volts 
Plate Dissipation 0.6 Watts 
DC Cathode Current 10 Milliamperes 
Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 50 Volts 
Heater Negative with Respect to Cathode 50 Volts 
=. Grid Circuit Resistance 0.01 Meg ohms 
= Envelope Temperature at Hottest Point 250 C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


CHARACTERISTICS AND 
Average Characteristics 


Plate Voltage 

Cathode-Bias Resistor 
Amplification Factor 

Plate Resistance, approximate 
Transconductance 

Plate Current 


Typical Operation 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


TYPICAL OPERATION 


Grounded-Grid Amplifier - 450 Megacycles 


Plate Voltage 
Cathode-Bias Resistor 
Plate Current 
Bandwidth, approximate 


Power Gain, approximate (Measured with power- 


matched input) 


Noise Figure (Meausred with noise-matched input, 


using argon lamp noise source), 


50 Z675 Volts 
68 Se. Ohms 
37 36 
3400 3600 Ohms 
11000 10000 Micromhos 
Tires) 4.7 Milliamperes 
26.5 Volts 
be) Ohms 
4.7 Milliamperes 
Thee: Megacycles 
ita Decibels 
approximate 5.4 Decibels 


* Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 


+ The equipment designer should design the equipment so that the heater 
voltage is centered at the specified bogey value, with heater supply 
variations restricted to maintain heater voltage within the specified 


tolerance. 


+ Heater current of a bogey tube at Ef = 6.3 volts. 


2/18/63 (B) 
Supersedes 11/29/62 (B) 


OBJECTIVE FOR DEVELOPMENTAL TYPE 
Y-1124* 
TRIODE 


The Y-1124 is a triode of ceramic and metal planar construction primarily 
intended for use as a grid-pulsed oscillator at frequencies up to 6000 megacycles. 


GENERAL 
Electrical 
Cathode - Coated Unipotential 


Heater Characteristics and Ratings 


Heater Voltage, AC or DC+ Oates Volts 
Heater Current# Ue225 Amperes 
Cathode Warm-up Time§ a Seconds 
Direct Interelectrode Capacitances4 

Grid to Plate eo pf 

Input ef pf 

Output 0.02 pf 

Heater to Cathode Midogf pf 
Mechanical 
Operating Position - Any 

MAXIMUM RATINGS 

Absolute-Maximum Values 
Grid-Pulsed Oscillator and Amplifier - Class C 
DC Plate Voltage 425 Volts 
Peak Positive-Pulse Grid Voltage 100 Volts 
Duty Factor 0.001 
Pulse Duration 220 Microseconds 
Plate Dissipation 2.6 Watts 
Grid Current 

Average Ook Milliamperes 


Average During Grid Pulse 100 Milliamperes 


Y-1124 


MAXIMUM RATINGS (Continued) 


Plate Current 


Average 0.4 Milliamperes 

Average During Grid Pulse 400 Milliamperes 
Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 50 Volts 

Heater Negative with Respect to Cathode 50 Volts 
Envelope Temperature at Hottest Point 250 C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 


The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 

Cathode-Bias Resistor 

Amplification Factor 
> Transconductance 
Plate Current 


+ 


+ Grid-Pulsed Oscillator Service 


Frequency 
Duty Factor 
Pulse Duration 
Pulse Repetition Rate 
Peak Grid Drive Voltage 
Plate Voltage 
Plate Current 

Average 

Average During Grid Pulse 
Grid Current 

Average 

Average During Grid Pulse 
Power Output 

Average 

Average During Grid Pulse 


125 Volts 
82 Ohms 
rh. 
12000 Micromhos 
10 Milliamperes 
6000 Megacycles 
0.001 
tO Microseconds 
1000 Pulses per Second 
8.0 Volts 
400 Volts 
0.4 Milliamperes 
400 Milliamperes 
O-1 Milliamperes 
100 Milliamperes 
0.025 Watts 
25 Watts 


Y-1124 
Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 
The equipment designer should design the equipment so that the heater 
voltage is centered at the specified bogey value, with heater supply varia- 
tions restricted to maintain heater voltage within the specified tolerance. 
Heater current of a bogey tube at Ef = 6.3 volts. 


Time required for plate current to reach 80% of its steady-state value. 


Measured using a grounded adapter that provides shielding between external 
terminals of tube. 


2/18/63 (B) 
Supersedes 1/18/63 (B) 


Y-1124 


PLATE 


————_ HEATERS 


€ OF CATHODE RING 


OBJECTIVE FOR DEVELOPMENTAL TYPE 


Y-1223* 
PLANAR TRIODE 


The Y-1223 is a triode of ceramic-and-metal planar construction intended 
for use as a radio-frequency amplifier or oscillator at frequencies up to 


2500 megacycles. 
GENERAL 
Electrical 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 


Heater Voltage, AG or DCt 

Heater Current$ 

Direct Interelectrode Capacitances4 
Grid to Plate: (g to p) 
merous 2 ito (h-+ k) 
Output: p. to (h + k) 


Mechanical 
Operating Position - Any 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Plate Voltage 

Plate Dissipation# 

Grid Current 

Cathode Current 

Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 


Volts 
Watts 
Milliamperes 
Milliamperes 


Volts 
Volts 
C 


Y-1223 


MAXIMUM RATINGS (Continued) 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 

Cathode-Bias Resistor 
Amplification Factor 

Plate Resistance, approximate 
Transconduc tance 

Plate Current 


Class C Amplifier 


Frequency 

DC Plate Voltage 

DC Grid Voltage 

DC Plate Current 

DC Grid Current, approximate 
Driving Power, approximate 
Power Output, approximate 


200 Volts 
47 Ohms 
100 
2500 Ohms 
40000 Micromhos 
25 Milliamperes 
400 Megacycles 
400 Volts 
) Volts 
80 Milliamperes 
1) Milliamperes 
p Watts 
20 Watts 


* Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 


+ The equipment designer should design the equipment so that heater voltage 
is centered at the specified bogey value, with heater supply variations 
restricted to maintain heater voltage within the specified tolerance. 


§ Heater current of a bogey tube at Ef = 6.3 volts. 


— Without external shield. 


# With adequate heat sink attached to threaded plate stud. 


@ To be determined. 


11-25-64 (B) 
Supersedes 10-29-63 (B) 


mel Benge 


lO-32 THREAD 


.025"+ .003" 
Tare 


.250" +.025" 


165" +.005" 


.603"+.005" 
DIA. 


.753"+.005" 


TUBE DEPARTMENT 


GENERAL G@ ELECTRIC 


Owensboro, Kentucky 


OBJECTIVE FOR DEVELOPMENTAL TYPE 


¥-1236* 


PLANAR TRIODE 


The Y-1236 is a triode of ceramic and metal planar construction 
intended for use as a plate-pulsed oscillator at frequencies up to 


4300 megacycles. 
frequencies up to 2500 megacycles. 


In addition, it may be used as a CW oscillator at 
Features of the Y-1236 are small 


size and high plate dissipation capability. 


GENERAL 


Electrical 
Cathode - Coated Unipotential 


Heater Characteristics and Ratings 
Heater Voltage, AC or DC+ 
Heater Current+ 
Direct Interelectrode Capacitances§ 
Grid to Plate: (g to p) 
Input: g to (htk) 
Output: p to (htk) 


Mechanical 
Operating Position - Any 


Maximum Ratings 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


Gesc05s Volts 
Us Amperes 
i pf 
5.0 pf 
0.05 pf 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


Y-1236 


MAXIMUM RATINGS (Continued) 


Absolute-Maximum Values 


Plate-Pulsed Oscillator or Amplifier Service 


Cathode Heating Time, minimum 
Peak Positive-Pulse Plate Supply Voltage 
Duty Factor of Plate Pulseq 
Pulse Duration 
Plate Current 
Average 
Average During Plate Pulse# 
Negative Grid Voltage 
Average During Plate Pulse 
Grid Current 
Average 
Average During Plate Pulse 
Plate DissipationA 
Peak Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 
Envelope Temperature at Hottest Point 


CW Oscillator Service 


Plate Voltage 

Plate Current 

Grid Current 

Cathode Current 

Plate DissipationsA 

Peak Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Envelope Temperature at Hottest Point 


3000 


Seconds 
Volts 


Microseconds 


Milliamperes 
Amperes 


Volts 


Milliamperes 
Amperes 
Watts 


Volts 
Volts 
Gq 


Volts 
Milliamperes 
Milliamperes 
Milliamperes 
Watts 


Volts 
Volts 
C 


Y-1236 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 

Cathode-Bias Resistor 
Amplification Factor 

Plate Resistance, approximate 
Transconductance 

Plate Current 


Plate-Pulsed Oscillator Service 


Frequency 
Heater Voltage 
Duty Factor 
Pulse Duration 
Pulse Repetition Plate 
Peak Positive-Pulse Plate Supply Voltage 
Plate Current 

Average 

Average During Plate Pulse 
Grid Current 

Average 

Average During Plate Pulse 
Useful Power Output 

Average 

Average During Plate Pulse 


CW Oscillator Service 


Frequency 

Plate Voltage 

Grid Voltage 

Plate Current 

Grid Current 

Power Output, approximate 


Volts 
Ohms 


Ohms 


Micromhos 
Milliamperes 


Megacycles 
Volts 


Microseconds 


Pulses per Second 


Volts 


Milliamperes 
Amperes 


Milliamperes 
Amperes 


Watts 
Kilowatts 


Megacycles 
Volts 


Milliamperes 
Milliamperes 
Watts 


# 


Y-1236 


Publication of these data does not obligate the General Electric 
Company to manufacture a tube with these characteristics. 


The equipment designer should design the equipment so that heater 
voltage is centered at the specified bogey value, with heater supply 
variations restricted to maintain heater voltage within the specified 
tolerance. 


Heater current of a bogey tube at Ef = 6.3 volts. 


Measured using a grounded adapter that provides shielding between 
external terminals of tube. 


Applications with a duty factor greater than 0.01 should be referred 
to your General Electric tube sales representative for recommendation. 


The regulation and/or series plate-supply impedance must be such as 
to limit the peak current, with the tube considered a short circuit, 
to a maximum of 25 amperes. 

With adequate heat sink attached to threaded plate stud. 

To be determined. 


11/25/64 (B) 
Supersedes 4/26/63 
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TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 


OBJECTIVE FOR DEVELOPMENTAL TYPE 


Y-1251* 


PLANAR TRIODE 


The Y-1251 is a high-mu triode of ceramic-and-metal planar construc- 
tion intended for use as an oscillator or radio-frequency power amplifier 


up to 6000 megacycles. 
GENERAL 
Electrical 


Cathode - Coated Unipotential 


Heater Characteristics and Ratings 
Heater Voltage, AC or DC# 
Heater Current§ 
Direct Interelectrode Capacitances4 
Grid to Plate: (g to p) 
Input: g to (h + k) 
Output: p to (h + k) 


Mechanical 


Operating Position - Any 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Plate Voltage 

Positive DC Grid Voltage 

Negative DC Grid Voltage 

Plate Dissipation 

DC Grid Current 

DC Cathode Current 

Peak Cathode Current 

Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Grid Circuit Resistance 

Envelope Temperature at Hottest Point 


Volts 


3 
24 Amperes 


Volts 
Volts 
Volts 
Watts 
Milliamperes 
Milliamperes 
Milliamperes 


Volts 
Volts 
Ohms 
C 


Y-1251 


MAXIMUM RATINGS (Continued) 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 

Grid Voltage 
Cathode-Bias Resistor 
Amplification Factor 
Transconductance 
Plate Current 


Oscillator Service 


Plate Voltage 


Grid Resistor - Adjusted for a plate current 


of 15 milliamperes 
Plate Current 
Grid Current 
Frequency 
Power Output, approximate 


* 


100 150 Volts 
0 --- Volts 
--- 82 Ohms 
--- 65 
15500 13500 Micromhos 
18 1344 Milliamperes 
150 Volts 
Ve Milliamperes 
) Milliamperes 
5900 Megacycles 
20 Milliwatts 


Publication of these data does not obligate the General Electric Company 


to manufacture a tube with these characteristics. 


+ The equipment designer should design the equipment so that heater voltage 
is centered at the specified bogey value, with heater supply variations 
restricted to maintain heater voltage within the specified tolerance. 


§ Heater current of a bogey tube at Ef = 6.3 volts. 


Measured using a grounded adapter that provides shielding between external 


terminals of tube. 


@ To be determined. 


11-25-64 (B) 


Y-1251 


PHYSICAL DIMENSIONS 


HEATERS 


BS ot CATHODE RING 


s—| 


Note: The millimeter dimensions are derived from the 
original inch dimensions. 


TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 


OBJECTIVE FOR DEVELOPMENTAL TYPE 


Y-1266* 


METAL-CERAMIC TRIODE 


For UHF Oscillator Applications 


The Y-1266 is a medium-mu triode of ceramic-and-metal planar 


construction primarily intended for use as a UHF oscillator. 


GENERAL 


Electrical 
Cathode - Coated Unipotential 


Heater Characteristics and Ratings 
Heater Voltage, AC or DC# 
Heater Current§ 
Direct Interelectrode Capacitances4% 
atria to Plate: (g to p) 

Zoputs ¢ to (h + k) 

Output: p to (h + k) 


Mechanical 
Operating Position - Any 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Plate Voltage 

Plate Dissipation 

DC Grid Current 

DC Cathode Current 

Heater-Cathode Voltage 
Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 

Grid Circuit Resistance 

Envelope Temperature at Hottest Point 


Volts 
Watts 
Milliamperes 
Milliamperes 


Volts 
Volts 


C 


Y-1266* 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 150 Volts 

Grid Voltage 0 Volts 
Amplification Factor 35 
Transconductance 8000 Micromhos 
Plate Current 25 Milliamperes 
UHF Oscillator Service 

Plate Voltage 200 Volts 

Grid Resistor 1) 

Plate Current 30 Milliamperes 
Grid Current p 

Frequency 400 Megacycles 
Power Output, approximate 3 Watts 


* Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 


+ The equipment designer should design the equipment so that heater voltage 
is centered at the specified bogey value, with heater supply variations 
restricted to maintain heater voltage within the specified tolerance. 


§ Heater current of a bogey tube at Ef = 6.3 volts. 
Without external shield. 


@ To be determined. 
11/25/64 (B) 
Supersedes 4/20/64 (B) 


Y-1266 
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TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 


OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-2354* 
CERAMIC TRIODE 


For Military and Industrial Applications 


The Z-2354 is a low-m triode of ceramic and metal planar construction. 
The tube is intended for use as an audio-frequency or radio-frequency power- 
amplifier or as a series regulator, in applications where unfavorable condi- 
tions of temperature, mechanical shock, mechanical vibration, and nuclear 


radiation are encountered. 


GENERAL 
Electrical 
Cathode - Coated Unipotential 
Heater Voltage, AC or DC+ O,5-U;) 
Heater Current# 0.85 


Direct Interelectrode Capacitances§$ 
Grid to Plate: (g to p) ) 
Input: g to (h + k) ’) 
Output: p to (h + k) ) 


Mechanical 


t. se a 01s” 027” 
Operating Position - Any | $.003” 


Outline Drawing 
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Z-2354 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Plate Voltage 330 Volts 
Positive DC Grid Voltage 0 Volts 
Negative DC Grid Voltage 100 Volts 
Plate Dissipation eZ Watts 
DC Cathode Current 100 Milliamperes 


Heater-Cathode 
Heater Positive with Respect to Cathode 


DC Component 100 Volts 
Total DC and Peak 200 Volts 
Heater Negative with Respect to Cathode 
Total DC and Peak 200 Volts 
Grid Circuit Resistance 
With Fixed Bias We a Megohms 
With Cathode Bias 1,0 Megohms 
Envelope Temperature at Hottest Point 400 C 


Absolute-Maximum ratings are limiting values of operating and environmental 
conditions applicable to any electron tube of a specified type as defined by 
its published data and should not be exceeded under the worst probable conditions. 

The tube manufacturer chooses these values to provide acceptable service- 
ability of the tube, making no allowance for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of all other electron 
devices in the equipment. 

The equipment manufacturer should de ign so that initially and throughout 
life no absolute-maximum value for the intended service is exceeded with any tube 
under the worst probable operating conditions with respect to supply-voltage 
variation, equipment component variation, equipment control adjustment, load 
variation, signal variation, environmental conditions, and variations in the 
characteristics of the tube under consideration and of all other electron devices 
in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 250 Volts 
Cathode-Bias Resistor 330 Ohms 
Amplification Factor 8.0 

Plate Resistance, approximate 1330 Ohms 
Transconductance 6000 Micromhos 
Plate Current 60 Milliamperes 


Grid Voltage, approximate 
Ib = 100 Microamperes -52 Volts 


Z-2354 


SPECIAL TESTS AND RATINGS 


Stability Life Test 
Statistical sample operated for twenty hours to evaluate and control 
initial variations in transconductance. 


Survival Rate Life Test 
Statistical sample operated for one hundred hours to evaluate and control 
early-life electrical and mechanical inoperatives. 


Heater-Cycling Life Test 
Statistical sample operated for 2000 cycles to evaluate and control heater- 
cathode defects. Conditions of test include Ef = 7.5 volts cycled for one 
minute on and one minute off, Eb = Ec = 0 volts, and Ehk = 135 volts with 
heater positive with respect to cathode. 


Shock Rating - 600 G 
Statistical sample subjected to five impact accelerations of 600 G in each 
of four different positions. The accelerating forces are applied by the 
Navy-type, High Impact (flyweight) Shock Machine for Electronic Devices or 
its equivalent. 


Fatigue Rating - 10G 
Statistical sample subjected to vibrational acceleration of 10 G for 48 
hours minimum in each of two different positions. The sinusoidal vibra- 
tion is applied at a fixed frequency between 25 and 60 cycles per second. 


Altitude Rating - 100000 Feet 
Statistical sample subjected to pressure of 8.0 millimeters of mercury to 
evaluate and control arcing and corona. 


Note: The conditions for some of the indicated tests have deliberately been 
selected to aggravate tube failures for test and evaluation purposes. 


In no sense should these conditions be interpreted as suitable circuit 
operating conditions. 


* Publication of these data does not obligate the General Electric Company to 
manufacture a tube with these characteristics. 


+ The equipment designer should design the equipment so that the heater voltage 
is centered at the specified bogey value, with heater supply variations re- 
stricted to maintain heater voltage within the specified tolerance. 

+ Heater current of a bogey tube at Ef = 6.3 volts. 

§ Without external shield. 

@ To be determined. 


2/15/63 (B) 
Supersedes 11/29/62 (B) 


RECEIVING TUBE DEPARTMENT 


GENERAL GQ) ELECTRIC 


Owensboro, Kentucky 


OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-2689%* 
PLANAR DIODE 


The Z-2689 is a cathode-type diode of ceramic and metal planar 
construction intended for use as a low-current rectifier. 


GENERAL 
Electrical 
Cathode - Coated Unipotential 


Heater Characteristics and Ratings 


Heater Voltage, AC or DC+ 6 .3+0.6 Volts 
Heater Current+ 0.4 Amperes 
Direct Interelectrode Capacitances§ 
Plate to Cathode Pas pf 
Heater to Cathode 220 pf 
Mechanical 
Operating Position - Any 
+ Outline Drawing 
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Z-2689 


MAXIMUM RATINGS 


Design-Maximum Values 


Peak Inverse Plate Voltage 
Steady-State Peak Plate Current 
DC Output Current 
Heater-Cathode Voltage 
Heater Positive 
DC Component 
Total DC and Peak 
Heater Negative 
DC Component 


Total DC and Peak 


Envelope Temperature at Hottest Point 


Design-Maximum ratings are limiting values of operating 
and environmental conditions applicable to a bogey electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable 
conditions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making allowance 
for the effects of changes in operating conditions due to var- 
iations in the characteristics of the tube under consideration. 


with Respect to Cathode 


with Respect to Cathode 


1000 Volts 

150 Milliamperes 
25 Milliamperes 
175 Volts 

225 Volts 

Wye) Volts 

225 Volts 

300 C 


The equipment manufacturer should design so that initially 
and throughout life no design-maximum value for the intended 
service is exceeded with a bogey tube under the worst 
probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteristics 
of all other electron devices in the equipment. 


AVERAGE CHARACTERISTICS 


Tube Voltage Drop 
Ib = 40 Milliamperes DC 


15 Volts 


* Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 


+ The equipment designer should design the equipment so that heater voltage 
is centered at the specified bogey value, with heater supply variations 
restricted to maintain heater voltage within the specified tolerance. 


+ Heater current of a bogey tube at Ef = 6.3 volts. 


§ Without external shield. 


2/18/63 (B) 
Supersedes 11/29/62 (B) 


PLATE CURRENT IN MILLIAMPERES 


Z-2689 


AVERAGE PLATE CHARACTERISTICS 
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RECEIVING TUBE DEPARTMENT 


GENERAL @@) ELECTRIC 


Owensboro, Kentucky 


OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-2692* 
CERAMIC-GLOW DISCHARGE DIODE 
For Voltage-Reference Applications 
The Z-2692 is a ceramic, cold-cathode, glow-discharge diode designed for 
voltage-reference service in electronically regulated d-c power supplies. The 


Z-2692 is especially suited for use where unfavorable conditions of temperature, 
mechanical shock, and mechanical vibration are encountered. 


GENERAL 


Electrical 
Cathode - Cold 
Mechanical 


Mounting Position - Any 
Outline Drawing 


.075" 


Z-2692 


MAXIMUM RATINGS 
Absolute-Maximum Values 


DC Cathode Current 


Maximum 10 Milliamperes 
Minimum 1.0 Milliamperes 
Envelope Temperature 300 C 


Absolute-Maximum ratings are limiting values of operating and environmental 
conditions applicable to any electron tube of a specified type as defined by its 
published data and should not be exceeded under the worst probable conditions. 

The tube manufacturer chooses these values to provide acceptable service- 
ability of the tube, making no allowance for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of all other electron 
devices in the equipment. 

The equipment manufacturer should design so that initially and throughout 
life no absolute-maximum value for the intended service is exceeded with any 
tube under the worst probable operating conditions with respect to supply-voltage 
variation, equipment component variation, equipment control adjustment, load 
variation, signal variation, environmental conditions, and variations in the 
characteristics of the tube under consideration and of all other electron devices 
in the equipment. 


AVERAGE CHARACTERISTICS 


Anode Voltage Drop 


Anode Current 1.5 Milliamperes 83.0+0.5 Volts 
Anode Current 2.5 Milliamperes $3.52025 Volts 
Anode Current 3.5 Milliamperes 84 .0+0.5 Volts 
Anode Current 5.0 Milliamperes 85.0+0.5 Volts 
Anode Current 10 Milliamperes 87.0+0.5 Volts 
Anode Breakdown Voltage 
In Ambient Light, maximum fae Volts 
In Total Darkness, maximum 125 Volts 
Regulation, maximum 
Anode Current 1.0 to 10 Milliamperes 5 Volts 
Anode Current 1.5 to 3.5 Milliamperes 1.0 Volts 
Voltage Jump, maximum+ 
Anode Current 1.0 to 10 Milliamperes 5 Millivolts 
Drift, maximum 
Envelope Temperature 20C 300C 
During First 24 Hours of Operation 
Anode Current 
2.5 Milliamperes 100 100 Millivolts 
5.0 Milliamperes 100 1000 Millivolts 
From 24 Hours to 100 Hours of Operation 
Anode Current 
2.5 Milliamperes 50 50 Millivolts 
5.0 Milliamperes 50 250 Millivolts 


Z-2692 


AVERAGE CHARACTERISTICS (Continued) 


50C 300C 
From 100 Hours to 1000 Hours of Operation 
Anode Current 
2.5 Milliamperes 200 200 Millivolts 
5.0 Milliamperes 250 500 Millivolts 
From 1000 Hours to End of Life 
2.5 Milliamperes 100 500 Millivolts per 
1000 Hours 
5.0 Milliamperes 150 1000 Millivolts per 
1000 Hours 
Repeatability, maximum+ 
Anode Current 5.0 Milliamperes 100 Millivolts 
Temperature Coefficient of Operating Voltage, average 
-50C to +25C -10 Millivolts per 
Degree C 
25C to 300C -3 Millivolts per 
Degree C 
300C to 500C -3 Millivolts per 
Degree C 


SPECIAL TESTS AND RATINGS 


Shock Rating - 720G 
Statisitcal sample subjected to five impact accelerations of 720G in each 
of four different positions. The accelerating forces are applied by the 
Navy-type, High Impact (flyweight) Shock Machine for Electronic Devices or 
its equivalent. 


Fatigue Rating - 10G 
Statistical sample subjected to vibrational acceleration of 10G for 48 hours 
minimum in each of two different positions. The sinusoildal vibration is 
applied at a fixed frequency between 25 and 60 cycles per second. 


Altitude Rating - 100000 Feet 
Statistical sample subjected to pressure of 8.0 millimeters of mercury to 
evaluate and control arcing and corona. 


Note: The conditions for some of the indicated tests have deliberately been 
selected to aggravate tube failures for test and evaluation purposes. 
In no sense should these conditions be interpreted as suitable circuit 
operating conditions. 


* Publication of these data does not obligate the General Electric Company to 
manufacture a tube with these characteristics. 


+ Voltage jump is defined as a sudden jump in anode voltage drop when the operating 
current is varied slowly over the specified operating range. 


+ Repeatability is defined as the maximum change in anode voltage drop between 
successive firings of the tube. 


12/8/61 (B) 
Supersedes 6/27/61 (B) 


RECEIVING TUBE DEPARTMENT 


GENERAL @@) ELECTRIC 


Owensboro, Kentucky 


OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-2731* 
DIODE 


The Z-2731 is a single, heater-cathode diode of ceramic and metal planar 
construction. The tube is intended for application as a power rectifier. 


GENERAL 
Electrical 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC 6.340. 
Heater Current L 
Mechanical 


Operating Position - Any 


Outline Drawing 
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Z-2/31 


MAXIMUM RATINGS 


Rectifier Service - Absolute-Maximum Values+t 


Peak Inverse Plate Voltage 


AC Plate-Supply Voltage per Plate - See Rating Chart I 


Steady-State Peak Plate Current per Plate 


Transient Peak Plate Current per Plate, 


Maximum Duration 0.2 Second 


DC Output Current - See Rating Chart I 


Heater-Cathode Voltage 


Heater Positive with Respect to Cathode 
Heater Negative with Respect to Cathode 
Envelope Temperature at Hottest Point 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


1000 Volts 
Lee Amperes 
Shope, Amperes 
300 Volts 
300 Volts 

p C 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Half-Wave Rectifier with Capacitor-Input Filter 


AC Plate-Supply Voltage, RMS 
Filter Input Capacitor 

Total Plate-Supply Resistance 

DC Output Current 

DC Output Voltage at Filter Input 


Tube Voltage Drop 
Ib = 300 Milliamperes 


250 Volts 

50 Microfarads 
18 Ohms 

25 Milliamperes 
260 Volts 

37 Volts 


* Publication of these data does not obligate the General Electric Company 
to manufacture a tube with these characteristics. 


+ To simplify the application of the maximum ratings to circuit design, the 
Absolute-Maximum ratings are presented in chart form as Rating Charts I, 


TT, pand?1It. 


Rating Chart I presents the maximum ratings for a-c plate- 
supply voltage and d-c output current. 


Rating Chart II provides a con- 


venient method for checking conformance with the maximum steady-state 


peak-plate-current rating. 


Rating Chart III offers a convenient method 


for checking conformance with the maximum transient peak-plate-current 


rating. 


Rating Chart I applies to both capacitor-input and choke-input 


filters, while Rating Charts II and III apply to capacitor-input filters 


only. 


Z-2731 


Operating points should be so selected that the boundary limits of a-c 
plate-supply voltage and d-c output current on Rating Chart I, and 
maximum d-c output current per plate and rectification efficiency on 
Rating Chart II, are not exceeded with any tube under the worst probable 
operating conditions with respect to supply-voltage variation, equipment 
component variation, equipment control adjustment, and environmental 
conditions. On Rating Chart I the boundary FAEDG defines the limits 

for capacitor-input filter operation, and the boundary FABCDG defines 
the limits for choke-input filter operation. 


Rating Chart III shows the minimum value of plate-supply resistance (Rs) 
required to remain within the transient peak-plate-current rating. The 


value of Rs should be such that it lies to the left of the line on Rating 
Chart III at the highest probable value of line voltage. 


@ To be determined. 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-2835* 
TRIODE 
The Z-2835 is a high-mu triode of ceramic-and-metal planar construction. 

The tube is intended for radio-frequency oscillator and power-amplifier 
applications. 

GENERAL 
Electrical 


Cathode - Coated Unipotential 


Heater Characteristics and Ratings 


Heater Voltage, AC or DC+ 6231073 Volts 
Heater Current 0.4 Amperes 
Direct Interelectrode Capacitances§ 
Grid to Plate: (g to p) in’ pf 
Grid to Cathode and Heater: g to (h + k) 5 vil pf 
Plate to Cathode and Heater: p to (h + k) 0.03 pf 
Heater to Cathode: (h to k) 2.4 pf 


Mechanical 
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MAXIMUM RATINGS 


Absolute-Maximum Values 


Plate Voltage 330 Volts 
Positive DC Grid Voltage 0 Volts 
Negative DC Grid Voltage 50 Volts 
Plate Dissipation ee Watts 
DC Grid Current 10 Milliamperes 
DC Cathode Current 30 Milliamperes 
Peak Cathode Current 120 Milliamperes 
eater-Cathode Voltage 
Heater Positive with Respect to Cathode 50 Volts 
Heater Negative with Respect to Cathode 50 Volts 
Grid Circuit Resistance 
With Fixed Bias 0.1 Megohms 
With Cathode Bias 0.18 Megohms 
Bulb Temperature at Hottest Point 250 C 


Absolute-Maximum ratings are limiting values of operating and environmental 
conditions applicable to any electron tube of a specified type as defined by its 
published data and should not be exceeded under the worst probable conditions. 

The tube manufacturer chooses these values to provide acceptable service- 
ability of the tube, making no allowance for equipment variations, environmental 
variations, and the effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of all other electron 
devices in the equipment. 

The equipment manufacturer should design so that initially and throughout 
life no absolute-maximum value for the intended service is exceeded with any tube 
under the worst probable operating conditions with respect to supply-voltage 
variation, equipment component variation, equipment control adjustment, load 
variation, signal variation, environmental conditions, and variations in the 
characteristics of the tube under consideration and of all other electron devices 
in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 200 Volts 
Cathode-Bias Resistor 68 Ohms 
Amplification Factor 90 

Plate Resistance, approximate 5450 Ohms 
Transconductance 16500 Micromhos 
Plate Current 17 Milliamperes 


Grid Voltage, approximate 
Ib = 10 Microamperes -5.5 Volts 


Z-2835 
Publication of these data does not obligate the General Electric Company to 
manufacture a tube with these characteristics. 
The equipment designer should design the equipment so that the heater voltage 
is centered at the specified bogey value, with heater supply variations 
restricted to maintain heater voltage within the specified tolerance. 


Heater current of a bogey tube at Ef = 6.3 volts. 


Without external shield. 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-5099-A* 
PLANAR TRIODE 


The Z-5099-A is a high-mu triode for use in grounded-grid Class C power 
amplifiers, oscillators, or frequency multipliers at frequencies up to 2500 
megacycles. Typical power output is 19 watts at 2500 megacycles and 40 watts 
at 500 megacycles. The metal-ceramic construction permits the tube to with- 
stand shock tests at 400G. The specially designed radiator enables the plate 
to dissipate 100 watts with conduction cooling when a heat sink sufficient to 
limit the seal temperature to 200 C maximum is used. 

The Z-5099-A features graduated-diameter disk seals for maximum efficiency 
in cavity and parallel-line circuits thus assuring both low lead inductances 
and electrode isolation. Other features include high transconductance and low 
interelectrode capacitances. 


GENERAL 
Electrical 
Cathode - Coated Unipotential 
Heater Characteristics and Ratings 
Heater Voltage, AC or DC+ 6.3 Volts 
Heater Current# ig Amperes 
Cathode Heating Time, minimum 60 Seconds 
Direct Interelectrode Capacitances§ 
Grid to Plate 2.0 pf 
Grid to Cathode epee pf 
Plate to Cathode, maximum 0.029 pf 
Mechanical 
Mounting Position - Any 
Maximum Diameter 1 59/64 Inches 
Maximum Over-all Length 2 43/64 Inches 


Radiator may be used as a mounting flange. Plate, grid, cathode finger 
contacts, and radiator mounting must be sufficiently flexible to allow for 
maximum eccentricities and tilt. 
Net Weight, approximate Sa Ounces 
Cooling 
Plate and Plate Seal - Conduction or Forced Air 
Grid and Cathode Seals - Conduction or Forced Air 
Radiator must be securely fastened to an appropriate heat sink to limit 
seal to maximum temperature under operating conditions. 
Maximum Temperature of Any Seal 200 C 


Z-5099-A 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Radio-Frequency Power Amplifier or Oscillator - Class C Te legraphy 


Key-Down Conditions per Tube Without Amplitude Modulation 


Heater Voltage 

DC Plate Voltage 

DC Cathode Current 

Negative DC Grid Voltage 

Peak Positive RF Grid Voltage 
Peak Negative RF Grid Voltage 
DC Grid Current 

Plate Dissipation 

Grid Dissipation 

Frequency 


+ 
1000 Volts 
jas Milliamperes 
150 Volts 
30 Volts 
400 Volts 
50 Milliamperes 
100 Watts 
ZnO Watts 
2500 Megacycles 


Radio-Frequency Power Amplifier or Oscillator - Class C Telephony 


Carrier Conditions per Tube for Use With a Maximum Modulation Factor of sige 


Heater Voltage 

DC Plate Voltageq 

DC Cathode Current 

Negative DC Grid Voltage 

Peak Positive RF Grid Voltage 
Peak Negative RF Grid Voltage 
DC Grid Current 

Plate Dissipation 

Grid Dissipation 

Frequency 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


aa 
600 Volts 
100 Milliamperes 
150 Volts 
30 Volts 
400 Volts 
50 Milliamperes 
70 Watts 
230 Watts 
2500 Megacycles 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 
eR EE ME ERALLON 


Average Characteristics 


Plate Voltage 

Plate Current 
Amplification Factor 
Transconductance 


600 Volts 
70 Milliamperes 
100 

24000 Micromhos 


Z-5099-A 


CHARACTERISTICS AND TYPICAL OPERATION (Continued) 


Class C Oscillator, Grid Return Circuit 


Frequency 500 2500 Megacycles 
DC Plate Voltage 900 1000 Volts 

DC Cathode Current 120 117 Milliamperes 
DC Grid Current 30 27 Milliamperes 
DC Grid Voltage -40 -22 Volts 
Useful Power Output 40 19 Watts 


Publication of these data does not obligate the General Electric Company to 
manufacture a tube with these characteristics. 


The Z-5099-A operates at frequencies where it is necessary to consider transit- 
time effects of the electron current. The principal effects influencing tube 
operation are the decrease in power output and operating efficiency with 
increase in frequency, and the bombardment and heating of the cathode by 
electrons from the region of the grid, which can be severe enough to result 

in short tube life and erratic operation. Operating frequency, circuit 

design and adjustment, grid bias, and grid current contribute to the degree 

of cathode bombardment. There is an optimum heater voltage which will maintain 
the cathode at the correct operating conditions. If the conditions of operation 
result in appreciable cathode back-heating, it may be necessary to start dynamic 
tube operation at normal heater voltage, followed by a reduction of heater 
voltage to the proper value. A maximum variation of plus or minus five percent 
in heater voltage is recommended where extended tube life is a factor. 


Heater current of a bogey tube at Ef = 6.3 volts. 
Measured in a special shielded socket. 
For modulation factors less than 1.0, a higher d-c plate voltage may be used 


if the sum of the peak positive audio voltage and the d-c plate voltage does 
not exceed 1200 volts. 
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MAX, TILT .015" T.I.R. 
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1. External metal parts plated with 30 MSI minimum of copper 
and/or silver. 

2. Solder not to extend radially beyond RF terminal. 

3. The cathode RF terminal and grid RF terminal concentric 
with respect to the anode terminal within 0.020" (runout 
within 0.040"). 

4. The heater terminal concentric with respect to the 
cathode RF terminal within 0.012" (runout within 0.024") 

5. Measure at two diametrically opposite points and average 
reading. 


OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-5267* 
PLANAR TETRODE 
The Z-5267 is a planar tetrode primarily designed for grounded-grid radio- 


frequency power amplifier or oscillator service at frequencies to 3000 mc and 
beyond. 


The Z-5267 combines small interelectrode spacings with a thermally stable 
electrode structure and low lead inductance. The envelope and electrode terminals 
are designed for efficient utilization of cavity resonators at the higher frequencies 
and of line-type and lumped-constant circuits at the lower frequencies. 

GENERAL 
Electrical 


Cathode - Coated Unipotential 


Heater Characteristics and Ratings 


Heater Voltage, AC or DC+ O7320.5 Volts 
Heater Current+ Led Amperes 
Cathode Heating Time, minimum 2 Minutes 
Direct Interelectrode Capacitances, approximate§ 
Grid-Number 2 to Plate 4 pf 
Grid-Number 1 to Cathode 18 pf 
Grid-Number 1 to Grid-Number 2 30 pf 
Mechanical 
Mounting Position - Any 
Net Weight, approximate 4 Ounces 
Envelope Temperature, maximum 300 C 


Cooling-Forced Air 


Z-5267 


MAXIMUM RATINGS 


Absolute-Maximum Values 


Radio-Frequency Power Amplifier and Oscillator - 


Class C Telegraphy 


DC Plate Voltage 1000 Volts 
DC Screen Voltage 325 Volts 
DC Grid-Number 1 Voltage -20 Volts 
DC Plate Current 7s Milliamperes 
DC Grid-Number 1 Current Bhs) Milliamperes 
DC Cathode Current 200 Milliamperes 
Plate Input 75 Watts 
Plate Dissipation 140 Watts 
Screen Dissipation oe Watts 


Pulsed Operation 


Ratings have not been determined. 


As a guide, peak plate voltages up to 3 


kilovolts and peak cathode currents up to 7.5 amperes may be considered, 


depending upon duty cycle. 


the maximum screen dissipation is not exceeded. 


800 volts positive. 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


For grid-pulsed operation care should be taken that 


The screen may be pulsed up to 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 


Average Characteristics 


Plate Voltage 1000 Volts 

Screen Voltage 300 Volts 
Grid-Number 1 Voltage =1i2 Volts 
Transconductance 60000 Micromhos 
Amplification Factor (Gj to Go) 60 

Plate Current 160 Milliamperes 
Radio-Frequency Power Amplifier - 3000 Megacycles 

DC Plate Voltage 1000 800 800 Volts 

DC Screen Voltage 300 250 250 Volts 

DC Grid-Number 1 Voltage -6.0 -3.0 -2.0 Volts 

DC Plate Current 160 160 160 Milliamperes 
DC Screen Current 8.0 6.0 LO Milliamperes 
DC Grid-Number 1 Current, approximate 25 10 8 Milliamperes 
Driving Power, approximate 7 Ava 0.8 Watts 

Useful Power Output, approximate 40 20 10 Watts 
Bandwidth, approximate 25 =-- ahahat Megacycles 


Z-5267 


Publication of these data does not obligate the General Electric Company to 
manufacture a tube with these characteristics. 


Lower voltages may be used to improve the life at low-cathode-current levels. 
For specific recommendations, contact your General Electric tube sales 
representative. 


Heater current of a bogey tube at Ef = 6.3 volts. 


Without external shield. 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-5317* 
PLANAR TRIODE 
The Z-5317 is a high-mu, metal-and-ceramic planar triode intended for 
operation as a CW, radio-frequency power amplifier or frequency multiplier. 
The Z-5317 is a low-frequency, CW version of the 6442. 
GENERAL 
Electrical 


Cathode-Indirectly Heated 


Heater Characteristics and Ratings + 5% 

Heater Voltage, AC or DC 6.3_107 Volts 
Heater Current 0375 Amperes 
Direct Interelectrode Capacitances, approximate 


Minimum Bogey Maximum 
Grid to Plate Aa PEAR 2.45 pf 
Grid to Cathode, Eh = 0 4.60 ao 5.45 pf 
Plate to Cathode, Eh = 0 aes 0.035 0.045 pf 
Mechanical 
Operating Position - Any 
Cooling - Conduction and Convection 
Envelope Temperature 175 C 
Net Weight, approximate 1 Ounces 


MAXIMUM RATINGS 
Absolute-Maximum Values 
Radio-Frequency Power Amplifier and Oscillator - Class C Telegraphy 
Key-down Conditions per Tube Without Amplitude Modulationt+ 


Frequency 1000 Megacycles 
DC Plate Voltage 350 Volts 
Negative DC Grid Voltage 50 Volts 


At 8 


MAXIMUM RATINGS (Continued) 


DC Plate Current 35 Milliamperes 
DC Grid Current 15 Milliamperes 
Plate Dissipation 3.0 Watts 
Peak Heater-Cathode Voltage 

Heater Positive with Respect to Cathode 90 Volts 

Heater Negative with Respect to Cathode 90 Volts 
Envelope Temperature at Hottest Point 175 C 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


CHARACTERISTICS AND TYPICAL OPERATION 
ee EV EERALLON 


Class Aj Amplifier 


Minimum Bogey Maximum 

Plate Voltage --- --- 350 Volts 
DC Grid Bias, approximate -1.5 wo hebs) ~) aco Volts 
Amplification Factor, approximate, 

Ec/Ib = 35 ma d-c 35 50 65 
Transconductance 13500 16500 19000 Micromhos 
Plate Current --- --- 35 Milliamperes 
Radio-Frequency Power Amplifier - Class C Te legraphy 
Frequency 1000 Megacycles 
DC Plate Voltage 350 Volts 
DC Plate Current 3D Milliamperes 
DC Grid Current 8.0 Milliamperes 
Useful Power Output 0 Watts 


* Publication of these data does not obli 


gate the General Electric Company to 


manufacture a tube with these characteristics. 


+ Modulation essentially negative may be used if the positive peak of the 


audio-frequency envelope does not exceed 115 percent of the carrier conditions. 


2/19/63 (B) 


Supersedes 5/22/59 (B) 
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Note 


Note 


Note 


Note 


Note 


Note 


Note 


Note 


Note 
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Z-5317 


REFERENCE NOTES FOR OUTLINE DRAWING 


Applies to minimum surface for anode d-c and r-f terminal only. 
Other surfaces must not be used for these terminal purposes. 


Applies to minimum surface for grid d-c and r-f terminal only. 
Other surfaces, except for Notes 3 and 4, must not be used for 
terminal purposes. 


Applies to minimum surfaces for grid d-c and r-f terminal only. 


The cylindrical surface of this diameter may be used for grid d-c and 
r-f£ terminal purposes. 


The surfaces defined by Notes 2, 3, and 4 must be the only surfaces 
used for tube stops and clamping purposes. 


Other surfaces must not be used for cathode d-c and r-f terminal 
purposes. 


Other surfaces must not be used for anode d-c and r-f terminal 
purposes. 


Applies to surface designated for cathode d-c and r-f terminal. 
Solder at brazed joint will not exceed the maximum diameter. 


The maximum eccentricity of the anode and cathode with respect to 
the grid terminal in a prescribed jig is 0.010 (or maximum total 
runout of 0.020) and is measured by indicators at the points designated. 


The maximum eccentricity of heater-terminal No. 1 and heater-terminal 
No. 2 with respect to the grid terminal in a prescribed jig is 0.015 
(or maximum total runout of 0.030) and is measured by indicators at 
the points designated. 


Exhaust tubulation must not be subjected to any mechanical stress. 


For reference only. Dimension does not include any possible solder 
fillet. 


This area is reserved for tube stamping and coding. 
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OBJECTIVE FOR DEVELOPMENTAL TYPE 
Z-5387* 
PLANAR TRIODE 


The Z-5387 is a high-mu, metal-and-ceramic planar triode for use at very- 
high and ultra-high frequencies in grounded-grid, Class C CW or pulsed, power- 
amplifier, oscillator, or frequency-multiplier circuits. In such service it 
will operated from the low frequencies to above 3000 megacycles. Cooling of 
the tube envelope is accomplished by conduction from the contact circuit members 
with sufficient additional forced air to limit the maximum temperature at 250C. 


The tube has an oxide-coated indirectly-heated cathode of planar-electrode 
construction. The metal-and-ceramic envelope holds concentricity to extremely 
close limits. The strength inherent in the structural design allows shock- 
testing at 400 g. Graduated-diameter disk seals assure maximum efficiency in 
the use of cavity and parallel-line circuits with the resultant desirable 
features of both low lead inductances and electrode isolation. Radio-frequency 
losses in the tube are kept to a minimum by the special techniques and materials 
used. Other features of the tube are high transconductance and low interelec- 
trode capacitances. 


GENERAL 
Electrical 


Cathode-Indirectly Heated 
Heater Voltage, dependent upon operating 


conditions+ shes. Volts 
Heater Current oo Amperes 
Cathode Heating Time, minimum 1.0 Minutes 
Minimum Bogey Maximum 
Transconductance, Ip = 75 ma, 
Ep = 600 volts 22,000 24,800 27,500 Micromhos 
Amplification Factor 7 95 1B Ne 


Direct Interelectrode Capacitances 
With External Shield, Heater 
Voltage = 0 volts 
Grid to Plate best ob ao OR} malo pf 
Grid to Cathode 6.0 6.5 7.00 pf 
Plate to Cathode, maximum 0.018 0.023 0.029 pf 


rho hee 


GENERAL (Continued 


Mechanical 
Mounting Position - Any 


Only Anode Flange to be used as a Socket Stop and Clamp 


Net Weight, approximate 


Thermal 
Cooling 


Anode and Anode Seal-Conduction and Forced Air 
Grid and Cathode Seals-Conduction and Forced Air 


Maximum Temperature of Any Seal Under Any 


Condition+ 


MAXIMUM RATINGS 


Plate-Pulsed Oscillator and Amplifier - Class C 


Maximum Ratings 
Absolute-Maximum Values 


Peak Pulse-Plate-Supply Voltage 
Pulse Length 

Duty Factor 

Negative DC Grid Voltage 
Positive Peak Grid Voltage 
Negative Peak Grid Voltage 
Plate Dissipation 

Grid Dissipation 

Average Plate Current 

Peak Plate Current 

Average Grid Current 
Frequency 


Absolute-Maximum ratings are limiting values of operating 
and environmental conditions applicable to any electron 
tube of a specified type as defined by its published data 
and should not be exceeded under the worst probable condi- 
tions. 

The tube manufacturer chooses these values to provide 
acceptable serviceability of the tube, making no allowance 
for equipment variations, environmental variations, and the 
effects of changes in operating conditions due to variations 
in the characteristics of the tube under consideration and of 


fi Ounces 
250 C 
3500 Volts 
6 Microseconds 
0.0033 
150 Volts 
250 Volts 
750 Volts 
10 Watts 
LU) Watts 
10 Milliamperes 
nO Amperes 
7 0 Milliamperes 
3000 Megacycles 


all other electron devices in the equipment. 

The equipment manufacturer should design so that ini- 
tially and throughout life no absolute-maximum value for 
the intended service is exceeded with any tube under the 
worst probable operating conditions with respect to supply- 
voltage variation, equipment component variation, equip- 
ment control adjustment, load variation, signal variation, 
environmental conditions, and variations in the characteris- 
tics of the tube under consideration and of all other electron 
devices in the equipment. 


Z-5387 


CHARACTERISTICS AND TYPICAL OPERATION 
EAL OPERATION 


Amplifier - 1100 Megacycles 


Heater Voltage 6.0 
DC Plate Voltage 1700 
DC Grid Voltage -45 
Pulse Length «Ee 
Duty Factor 0.001 
Peak Plate Current Lg 
Peak Grid Current Ll 
Driving Power during Pulse, approximate 400 
Peak Useful Power Output, approximate 1500 


Volts 
Volts 
Volts 
Microseconds 


Amperes 
Amperes 
Watts 
Watts 


* Publication of these data does not obligate the General Electric Company 


to manufacture a tube with these characteristics. 


+ The Z-5387 operates at frequencies where it is necessary to consider 
transit-time effects of the electron current. The principal effects 
influencing tube operation are the decrease in power output and operating 
efficiency with increase in frequency, and the bombardment and heating of 
the cathode by electrons from the region of the grid which can be severe 


enough to result in short tube life and erratic operation. 


Operating 


frequency, circuit design and adjustment, grid bias, and grid current 
contribute to the degree of cathode bombardment. There is an optimum 
heater voltage which will maintain the cathode at the correct operating 


temperature for a particular set of operating conditions. 


If the conditions 


of operation result in appreciable cathode back heating, it may be necessary 
to start dynamic tube operation at normal heater voltage followed by a 
reduction of heater voltage to the proper value. A maximum variation of 

plus or minus five percent in heater voltage is recommended where extended 
tube life is a factor. Under all other conditions, the variation in heater 
voltage should not exceed plus or minus ten percent. For application above 
400 megacycles, recommendations are to be obtained from the tube manufacturer 
regarding the heater voltage to be used under a specific set of operating 


conditions. 


+ Where long life and reliable operation are important, lower tube envelope 


temperatures should be used. 


2/19/63 (B) 


Supersedes 4/22/60 (B) 


Z-5387 


KNURL 
{438 ae i 45°x 010" 
CHAMFER 
RADIATOR 
23 max .600"t.005 
. 800 ANODE 
FLANGE 
.040"MAX. 
(NOTE 5) eh .850't.005' DIA: 


1.187"t .OO8 DIA, 
ANODE RF TERMINAL 


1030 t.005 DIA: 960"t O12" 


765° MAX: 
DIA 


R-784'+ OO8"DIA 


205%___ 077 + .008" 
MIN ~=———~G6RIO RF TERMINAL 


CATHODE RF TERMINAL 
aso" AND HEATER 
in (NOTE 3) 


HEATER TERMINAL 
(NOTE 4) 


.218"+ .005" DIA 
.320'% .005" DIA 
NOTES: 2 


. External metol ports (except rodiator) plated with 30 msi of copper and /or silver, 

2. Solder not to extend radially beyond grid RF terminol, 

3. Total indicatcd runout of the grid-contact surface and the cathode-contact surface 
with respect to the anode sholl not exceed 0.020" 


. Total indicated runout of the cathode -contact surface with respect to the heater — 
contact surfece shall not exceed 0,012, 


5. Only this flonge to be used as a socket stop and clamp. 


> 


GENERAL G ELECTRIC PRELIMINARY 


POWER TUBE DEP TECHNICAL INFORMATION DEVELOPMENTAL 
Sch ARTMENT These ratings represent those of current samples of TYPE 
chenectady 5, N. Y. this type. Refer to the Objective Technical Information ZP-1015 
sheet for design-objective ratings. PTI-69A 
Page 1 
1-31-62 
This technical information is proprietary and is furnished only as a service to customers. 


ZP-1015 

Tetrode 
Grid-Pulsed Service Heat-Sink and Forced-Air Cooled 
Grounded-Grid Operation Metal and Ceramic 
The ZP-1015 is a heat-sink-cooled version of the GL-7399 especially designed for pulsed-amplifier or oscil- 


lator service at L-band frequencies. This tetrode is particularly well suited for use in airborneIFF radar equip- 
ment. 


The tube is capable of providing useful output at frequencies up to approximately 1500 megacycles. 


Features of the ZP-1015 include long life and reliability, long pulse width and high gain. 


‘| ELECTRICAL Minimum Bogey Maximum 
Ss a en re me 6.0 6.3 6.8 Volts 
RE EE G5 5s oid ssn ce clvue wikis sw - 5.6 ~ Amperes 

‘ Amplification 

SE Cy ee eae ae eee ae - 10.5 - 
Eg2=275 Volts DC, Ep=1000 Volts DC, lh = 
200 Milliamperes DC 

q nnn MET £ SINC. OO Peg. SN Eig ela ese. is 1 - ~ Minute 
Direct Interelectrode Capacitances* 

SPST ERIS ST, Bee ro nn en ee ke bate eee ~ 0.012 - ppt 
eee ee ee se ee we She - 24 ~ ppt 

| EMEA a ROR co cs ec ates so ttre abe - 9.3 ~ put 

MECHANICAL 

{ Mounting Position — Any 
ETE AERITIIR INI TITALOL V0 gic. oly ks, oe Ste Sola Se WT doe a ee ae Pee ae a ae atte ea 11 Ounces 

THERMAL 
Cooling — Heat-sink and Forced-Air { 

SSS ey OE ete ec co Pe egy ere er eee eer 250 C 
Seals 
na CIES} EASE UA AIT ORI MALO. ch aval s Socks sl area ed a sce aircon aneiadet esa eee 1 Cubic Foot per Minute 
nr Meret OENENIG FADE OK IIALO™ sicwes aie Nae) a5 one cd oe coe! ave teed tele er ohare tho Seni 1 Cubic Foot per Minute 
emer FT emoeratire at Any Point; maximum. sf eo es oo ee eae 200 C 

] RADIO-FREQUENCY POWER AMPLIFIER - CLASS C 
Maximum Ratings 

| Pulsed Drive, 1250 Megacycles 

SSS APS 2 Sa pari, os PSE Se eet ee eR eae sree ee as 5 Kilovolts 
Pree NOC C1 Pane OU ISG crys 4-4 ny Slat sn tn ora 8 i pele Isis wae wistale woe Me 6 Amperes 
NESE RAPOTTCH A SA DED aa Ge eas os ia a ale elie ohh ae lena ie 09a eel el gi ohn gm! kin 1.1 Kilovolts 
j I MET Bt NOTOME Rte ae foe oe ay ot mck wutaenen a oo eis Sa" ee oak Sag ot hae) Stace ean es > Watts 
ee DS SEES ee a te eer ry eet ee eee ree tie nee & eye rar -225 Volts 
aerate ee ARLE TENNE sy Gg nd) ae awl: Wa! Wop a a in “sw Beek boa a care! whew whe, oo eis 1.5 Amperes 


The specifications of this type are subject to change. Delivery of samples and the existence of these data do not imply continued availability of types with the 
same characteristics or dimensions, For the most recent information concerning the status of this device, please consult your local Power Tube Department Regional 
Sales Office. 

ET-J38 
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RADIO-FREQUENCY POWER AMPLIFIER - CLASS C (CONT’D) 


Maximum Ratings (Cont’d) 
Pulsed Drive, 1250 Megacycles (Cont’d) 


AUN TORE V TT PEE Bet ©. peso Bi Si aac a ten be ote > ore | a ae ee aie nS ee ee 150 Watts 
ULE GW LO et eee eR, ieee cats atte eee nee Late age 15  Microseconds 
DUNS AE ACO EW bat nesds Win son tints Ponty cinder oes, sT Ar dete ane polhd cvkal to tleatnenndae 0.01 

Typical Operation 

Grounded-grid Service at 1100 Megacycles, 3/4X Output Circuit 
DCMPlates Voltage Aas rate eres ote me eres me tes SI ee eee es 4.8  Kilovolts 
ERGOP ALOT UL Pen Cur it nt Crem C0 Gee Seas ote Bs et al vol es! Sieve cage ewes) s 4.2 Amperes 
DG Grid=No,‘°27V Ollageusr an vera, ee eens ote RD SR OO ees RRP a 1 Kilovolt 
PASTING We CULPent, GULING DULSO tayys etc tore tremens 6 foe lave ls ale 100 Milliamperes 
DC Grid=-NO1: VONaRS Bivins . cae eee eo SPIE eek s fal elects s e's tees eins -200 Volts 
PGSTIC SN Ore ULE CD CULINE DUBE Greta grctcrey soem Weetoe: woe tetas at eS arate 200 Milliamperes 
Driving Power at tube sauring DUISe: = vege ae. Gicr vane A os ta Agile Sees 1.5 Kilowatts 
PoweriOutputeduring pulsedusefulye) 20. 6. AR AAS eee SS 11 + Kilowatts 
SOULS GW AtIC Lip men, SR eee EL Sat eee s Se toh oles og CUE Soa eae «oa 15 Microseconds 
OU ACU LI Berea tee eA eee Few cus. sll e Du blste Porn tele, Una te ote tale 0.01 


* Control grid connected directly to screen grid. 

{ Complete external shielding between cathode and plate. 

t Forced-air cooling should be applied during the application of any voltages. 

AA suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified; the temperature is measured at the point indicated on the outline drawing. 


** A minimum surge-limiting resistance of 50 ohms must be placed between the plate of the tube and the B+ pow- 
er supply at steady-state voltages greater than 3.5 kilovolts. 

¥ For applications that require longer pulses orhigher duty refer to thetube manufacturer for recommendations. 

Pulse duration measured between points at 70 percent of peak value. The peak value is defined as the maximum 
value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 

@ Maximum ratio of on-time to elapsed time during any 15 millisecond period. 
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CONSTANT CURRENT CHARACTERISTIC 
GROUNDED-GRID OPERATION 
VOLTAGES MEASURED TO GROUND 
SCREEN VOLTAGE = 1400 VOLTS 
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NOLS = 

1. BOTTON OF CUP MUST NOT BE 
VSED AS A SOCKET STOP. 

CMAX. ECCENTRICITY O.015°* 

3.MAX. ECCENTRICITY 0.008” 

4 MAX ECCENTRICITY 0.0/8" 


SB MAX. ECCENTRICITY 0.021" re ‘ 
WITH RESPECT TO CENTERLINE oes 5 1S ‘a S sorter ela 
DETERMINED BY CENTERS OF 
ANODE © CONTROL-GRID TERMINALS 5 Ax. C00 NOT USE AS 
6.MAX. ECCENTRIC/TY 0.008” 7 BD/A. BE CONTACT SURFACE) 


WITH RESPECT TO CATHODE 
Se Stent a 
& 
03 0R MAX. 
S MIN. 


~~. 2.281 4.0/0 OIA. 


Tans ANODE TERMINAL 


aE fg en 
64 64 
| \ 
‘je* ay R. MAX. 


& SCREEN - GR/D TERMNAL 
CONTROL-GR/ID TERMINAL 


| 
| j i's 
| 3” MIM OUTSIDE 
Z| eae 8 CONTACT AREA 


Gal rt 
3 2 32 
MIN. 
CATHODE AND ee 
FILAMENT TERMINAL 1.3121 .010 DIA. 


(NOTE *F /E862.005 DIA. 
d y 2/254 010 DIA. ia a 


a en (NOTE *3) 
FILAMENT CUP TERMINAL 


(NOTES *1 5 6) 


-3242.004 D/A. 
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TS al ak a SE 


GENERAL @ ELECTRIC gPRELIMINARY 
ies hig era TECHNICAL INFORMATION | DEVELOPMENTAL 
These ratings represent those of current samples of TYPE 
Schenectady 5, N. Y. this type. Refer to. the Objective Technical Information 
sheet for design-objective ratings. ZP-1018 
PTI-70 
Page 1 
ute 12-15-61 
This technical information is proprietary and is furnished only as a service to customers. fs ee 
ZP-1018 

Grid-Pulsed Service Tetrode Heat-Sink and Forced-Air Cooled 


Grounded-Grid Operation Metal and Ceramic 


The ZP-1018 is a reduced-size heat-sink-cooled version of the GL-6283 especially designed for pulsed- 
amplifier or oscillator service at L-band frequencies. This tetrode is particularly well suited for use in air- 
borne radar equipment such as IFF transponders. 


The tube is capable of providing useful output at frequencies up to approximately 1500 megacycles. 


Features of the ZP-1018 include long life and reliability, long pulse width and high gain. 


ELECTRICAL Minimum Bogey Maximum 


Sr Ac ne te ee - 6.3 - Volts 
SE a a re ae ae a ee acer - 3.8 - Amperes 
EG COCs i bee ae 1 - - Minute 
Direct Interelectrode Capacitances** 
RS CURE, 82 Bi 2 ousted 7 ORs ek: a 006 _ put 
NE. Silay, Sas 5 tc lts Beat, 6S Oy See ~ 20 ~ put 
| BS ees fA, BD oe kr ey Sg et? Gol We, - - 8.9 — put 
MECHANICAL 
Mounting Position — Any 
| IIIT OR USLONY Gi. ene cs bev Gls ne hh be See ee eek 9 Ounces 
THERMAL 
| Cooling - Heat -sink and Forced-Air } 
SEE PRCDGPAUINESS 7 MAKIMUM <5 vos x sys 6 o's poe se lee Mone ea eb 250 C 
Seals 
Sem ene niron. Grid, approximate . . ....:. s+ 0+ sss pad duecoeeus 1 Cubic Foot per Minute 
| Meee NC ORINOUG. ANNHTON MALE i. 2. es sc ce ee sk vee wo oe a clbo ie ess 1 Cubic Foot per Minute 
Ceramic Temperature at Any Point, maximum ...............eeeee0e- 200 C 
RADIO-FREQUENCY POWER AMPLIFIER - CLASS C 
Maximum Ratings 
Pulsed Drive, 1250 Megacycles 
| NURSERIES Cee cai Uae e iy atin im a aS aos Cn ee ae ee 3.5 Kilovolts 
Sante SUIT TONE OUFING DUIGO Fotos le cate bre So Pbn i eo i elele hs cele es > Amperes 
PERE NA PV OMEROG: oo 5G ota oy waa tais wl aon! bse Ue- ok pid a Megh Sate a ele slate "eo 750 Volts 
BEET e A Sg Sg ev TR RAR ay» eg a a ee ne Te a ec ne 5 Watts 
| ENTE TE VOU ADS oor OE Poe ate ce deg tt a crs tg doce ak betwee oe -200 Volts 
ME MIUMNSISSSOMY iy. c cic ye a setae fae eee a ies aha foie ee tees i ae 150 Watts 
IEEE Soir tes, A A ett Sei E tte ay a Nan oe 15 Microseconds 
| I RE a SON ia er a eal ai a hp tpg Sek eg. tn aot Shey ae ee .02 
Typical Operation 
Grounded-Grid Service at 1100 Megacycles, 1/4 A Output Circuit 
{ RENAE MIDE cor han! Gogg eal a? A vaha aia res etae sds, Time wreck Bie Wh hoe 2.5 2.5 Kilovolts 
ETS OTS TE Ta OT Tg WT eae et SSS ee re Ee via geert paneer 1.4 1.0 Amperes 
The specifications of this subject to change. Delivery of samples and the existence of these data do not imply continued availability of types with the 
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RADIO-FREQUENCY POWER AMPLIFIER - CLASS C (CONT’D) 


Typical Operation (Cont’d) 


DROS TIC NOL a LL ARE Ree oie CMa acy fal's as ecu AST, SOR a Bim see as 600 600 Volts 
DRASTULAN Ones ULE Ce, CULM DULSEG rr ars tite a Sets ega le Nine valecce ere nie 50 0 Milliamperes 
LE USEC NOM LAV OLA Cars tered etee clare go al aig GON ion MEET C eR ery eA te. aang ots -70 -70 Volts 
DGAGTIC=NO gt Chrrent. QUITO DUISGilg | ul. .is mea ae eee oie ckeeid ac 90 80 Milliamperes 
Diving Power auine huge; Ouring PUISE iyo. scons: opiates snaps msieh ee awaits 165 95 Watts 

Power Output, during DUIse (USCIUl) 9. cl ees core dee leet sagt 1.6 1.0 Kilowatts 
PUB Gs W ACL meenre eee ree tare coer stereos eee xs Tee te) aie iawla e Sagene eee ont Cates “cadet othe 6 6 Microseconds 
EUV RAC Vane) eee teks ce er ee nie nae lied ost) Aah dee Foraker 02 .02 


* Under the typical operating conditions shown the filament voltage should be reduced to approximately 6.0 volts 
because of back-heating resulting from transit time effects. 


** Control grid connected directly to screen grid. 

t Complete external shielding between cathode and plate. 

¢ Forced-air cooling should be applied during the application of any voltages. 

§ A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified; the temperature is measured at the point indicated on the outline drawing. 

¥ For applications that require longer pulses orhigher duty referto the tube manufacturer for recommendations. 

® Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 

¢ Maximum ratio of on-time to elapsed time during any 7.5 millisecond period. 
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Biae bat 2 CONTACT AREA 
| Zant é PRE eG nese acd NT hen 
es nie re Ss 


CATHODE ANNO SCE ie e a 32°32 
FILAMENT TERMINAL [ ~ ere SCONTROL-GRID TERMINAL 
—,186+.00501\1A,*D” 
FILAMENT Cup———_ 
TERMINAL i), 
(BOTTOM OF CUP MUST 
NOT BE USED ASA 
SOCKET STOP) 


(sane le 
DIA, 


CONCENTRICITIES: 


The following total indicator readings are measured with 
respect to a centerline determined by the centers of the 
anode terminal and control grid terminal. 


Diameter A - 0.030 inches 
Diameter B - 0.016 inches 
Diameter C - 0.036 inches 
Diameter D - 0.042 inches 


Total indicator reading of filament cup terminal diameter 
(D) measured with respect to center of cathode and fila- 
ment terminal diameter (C) - 0.016 inches. 
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OBJECTIVE 


GENERAL 6) ELECTRIC TECHNICAL INFORMATION DEVELOPMENTAL 
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These ratings represent the design objective for this 


POWER TUBE DEPARTMENT product. Refer to the Preliminary Technical Information TYPE 
Schenectady 5, N. Y. sheet for ratings currently achieved in the progression 
towards design objectives. If PT] sheets do not exist, con- ZP-1024 
sult your local Tube Department Regional Sales Office. OTI-76 
Page 1 
9-1-62 
This technical information is proprietary and is furnished only as a service to customers. ; MBit 8 
ZP-1024 
TRIODE 
Internal Feedback for Osciilator Service Heat-Sink and Forced-Air Cooled 
Grounded-Grid Operation Metal and Ceramic 


The ZP-1024 is a heat-sink-cooled triode especially designed for pulsed-oscillator service in L-band, pro- 
viding useful output at frequencies up to approximately 1700 megacycles. 


The tube features internal feedback which eliminates the need for the complicated external circuit arrange- 
ments normally required in oscillator service. 


Other features of the ZP-1024 are long life and reliability, long pulse width and high power output capability. 


ELECTRICAL Minimum Bogey Maximum 
RIOR ye Py en one a ke som eS eae ~ 6.3 - Volts 
SN a a a ae eg eee ~ 3.8 - Amperes 
IPAM PING se 6 So. 6 ots selec seb ey a 1 - - Minute 
Direct Interelectrode Capacitances 

SRUREIBT EO M ET LALO ST) akc occ ic ene tu Seks pen rodeo ays - Wks) - pf 
na Aas ad lees eee ay ee ae iar - 20 - upf 
0 ig dR Se ee ee a ee es - 7.8 - ppt 

MECHANICAL 
Mounting Position — Any 
REPORTER) A TIIAUC LY: Phy ia 6 ep feo ose wha ts Soaks che eee is ards Saks 0 6% 9 Ounces 

THERMAL 
Cooling — Heat-sink and Forced-Air f 

Pee esa Cature.s MANS INUIN) 6. sie bcs alee. se ec lete ew ore 6 8 250 Le 
Seals 
meet ang Control! Grid, 3DDrOXIMALEs, 2a. 6 os wc o 8 aus os wee ® 1 Cubic Foot per Minute 
EOL OOO VANPVORIINALG | isf vos. ss) ste ca lelaisle cs) eusetetl. eo spe 1 Cubic Foot per Minute 
Seeeiic Temperature at'Any Point, maximum ......<6.5.2.5..s06. 200 Cc 

PLATE-PULSED OSCILLATOR - CLASS C 

Maximum Ratings 
ERIMen ItAve. OULING PULSES oo Gs nise ead lait tls) & 0s eho Sp st eens spingeretie 6.5 Kilovolts 
eee rrent, GUriNn? DUISE) 45.5 sileccece ne = > 0s neve miss ele come e vce 6.5 Amperes 
MIEN INI LAS CUTIE DUISC Maite. 2) nig ua seal owe ans pander seas sjatta etd /s<asie -400 Volts 
OS SERS FST? Wy Se it ge on ee eee te Sar ear ear eras Pe 150 Watts 
NER ON. i, ate cokes Cel cl ctinne) Sacks ta okies 14%) 4 ae eel ois ow Ts Uaeiel © 1 Microsecond 


EIST WR Norn aye Cetin Weis atx © jm oe shel aes Mee esay ph ee ats .001 


The specifications of this type are subject to change. This device is now under development and is made available for experimental purposes only. For the most 
recent information concerning the status of this development, please consult your local Tube Department Regional Sales Office, or current Preliminary Technical 
Information for the same catalog number. 
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PLATE-PULSED OSCILLATOR - CLASS C (Cont’d) 
Typical Operation 


Grounded-Grid Service at 1100 Megacycles, 3/4 » Output Circuit 


DC Plate: Voltages during, Pulse. ice creeiets at 6 wre Rapepbeeeens (6 oie. os sect w ote sae everermwlene 6.0 Kilovolts 
DO Pinte, CUrrent uring DUISC. oslo eo kaus codgu caterer siere. lw vie «ieee alae «5078 eiss eka 6.25 Amperes 
PSE Current sOUrilin PiUae teces ke Setar: 6 whole tay ele ois ts 0) & wiiateiwis is esi ieee mens ea eas 2.5 Amperes 
Power Output, during pulse (useful). 0... ng i le ere cies i i a ee we re ee 15 Kilowatts 
PUIG UW LOLs sec tute cece ie. chsas! ators, iar eis are be oh a lare ys tebe) ec (ot ar'e Seruits Un See é Ala ale Teta meme 1 Microsecond 
DOCS OCU Tae ees hgh oan ee dec en eect aNals 5. bie ued Oyede tens. bunts siete Syn recess erelet ete oe .001 


+ Complete external shielding between cathode and plate. 

t Forced-air cooling should be applied during the application of any voltages. 

§ A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified; the temperature is measured at the point indicated on the outline drawing. 

Y For applications that require longer pulses or higher duty refer to the tube manufacturer for recommendations. 

( Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion. of the pulse. 

@ Maximum ratio of on-time to elapsed time during any 1-millisecond period. 
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SEAL-OFF x 
HEAT SINK PROTECTIVE CAP 
(00 NOT USE AS CONTACT 
CLAMPING AREA SURFACE) 
OBO MAX, 
CONTACT 
AREA, 


ANODE HUB TEMP 
MEASURED AT 
THIS POINT 


1.32525.005 
DIA. “A” 


ANODE 
TERMINAL 
a eA erp Se | 
30-32. fC Cyn VC) AN a 3 R. MAX. 
3:5 | areas ca 
“64 | 
| et 
64 32 
Ae 
EAR poe 3 MIN. OUTSIDE 
3 MIN MAX. r Le > AIG CONTACT AREA 
a hate, Shes \@ : 


Le ee eke 
SetHO0e AND ——_/ aaa 324 ae 32°32 


FILAMENT TERMINAL *B DIA. ONTROL-GRID TERMINAL 
—,180+.005D\A."C’% 
FILAMENT GuP 
TERMINAL Vatiee nn Solve, 
(BOTTOM OF CUP DIA, 
MUST NOY BE USED 


AS A SOCKET STOP) concenmicirus: 


The following total indicator readings are measured with 
respect to a centerline determined by the centers of the 
anode terminal and control srid terminal. 


Diameter A - 0,030 inches 
Diameter B - 0.036 inches 
Diameter C - 0.042 inches 


Total indicator reading of filament cup terminal diameter 


(C) measured with respect to center of czthode and fila- 
ment terminal diameter (B) - 0.016 inches. 
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GENERAL @@ ELECTRIC [am PRELIMINARY 


TECHNICAL INFORMATION DEVELOPMENTAL 
POWER TUBE DEPARTMENT These ratings represent those of current samples of TYPE 
Schenectady 5, N. Y. this type. Refer to the Objective Technical Information ZP-1025 
sheet for design-objective ratings. PTI-80 
Page 1 
9-1-62 
! This technical information is proprietary and is furnished only as a service to customers. | eee el 
ZP-1025 
j TRIODE 
; Internal Feedback for Oscillator Service Heat-Sink and Forced-Air Cooled 
| Grounded-Grid Operation Metal and Ceramic 


, The ZP-1025 is a heat-sink-cooled triode especially designed for pulsed oscillator service in L-band. This 
tube is particularly well suited for use in airborne radar equipment such as IFF transponders. 


The tube features internal feedback which eliminates the need for the complicated external circuit arrange- 
ments normally required in oscillator service. 


Other features include small size, long pulse width capability, long life and reliability. 


ELECTRICAL Minimum Bogey Maximum 
) ES hye a SP pe ee i eee = 6.3 - Volts 
/ IEEE SELLER Oo oss jae) es iv ee eet eatech eo ieee wih inks deo 3.8 4.0 Amperes 
rnrcemtane EME: oy chee yee wee ace 6 ON ee 1 - Minute 
Direct Interelectrode Capacitances 
| UT ORLY La at ae nt a ee os 0.45 - pf 
EO rg eg ai oe te neg 6 Sura ePécwe BS ae ~ io - ppt 
Se RRS cle SS Ra oa edie sie oe - 5.9 - pf 
| MECHANICAL 
: Mounting Position — Any 
| STILETTO AUINALCLY 07, tos not, Yo Gdeve sar ahets s 400 le % wy anh chad ere oie 3 1/4 Ounces 
' 
1 THERMAL 
Cooling -— Heat-Sink and Forced-Air 
OO AE EGS ci aie ees 5 hh Ce Agee Po a eee ee 250 é: 
j Ceramic Temperature at Any Point, maximum ...........cccccccccces 200 re. 
PLATE-PULSED OSCILLATOR-CLASS C 
| Maximum Ratings Typical Operation 
DC Plate Voltage, During Pulse_...... Baines 6.0 Kilovolts Grounded-Grid Service at 1300 Megacycles, %A Output Circuit 
DC Plate Current, During Pulse............. 10.0 Amperes DC Plate Voltage, During Pulse.......... 6.0 Kilovolts 
7 DC Grid Voltage, During Pulse-................. —400 Volts DC Plate Current, During Pulse.......... 7.0 Amperes 
/ DC Grid Current, During Pulse................. 5.0 Amperes DC Grid Current, During Pulse............ 4.3 Amperes 
Plate Dissipation § _.-----------—----on---- 110 Watts (Grid Resistor = 50 Ohms) 
i FE ES Se eae ea 10 Microseconds Power Output, During Pulse (Useful) 24.0 Kilowatts 
EY see a eee ee 0.001 Po lsem Wig Ghee. tee ee 10 Microseconds 
Duty oWactor. 3. ee ee 0.001 


characteristics or dimensions. For the most recent information concerning the status of this device, please consult your local Power Tube Department Regional 


| The s of this type are subject to change. Delivery of samples and the existence of these data do not imply continued availability of types with the 
same 
Sales Office. 
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GRID-PULSED OSCILLATOR-CLASS C 
Maximum Ratings Typical Operation 
Die Plate .Voltagves nse ee 2.5 Kilovolts Grounded-Grid Circuit at 1100 Megacyles, %4 > Output 
DC Plate Current, During Pulse__...-...__.... 3.0 Amperes DCEPlaten\ oltave{ 2, ee 1750 1950 2200 Volts 
PIRSERT LIC OV OLGA SC eete eee ae cee aaseeeneeone —200 Volts DC Plate Current, During Pulse...........- yi 2.6 2.7 Amperes 
Pile be LSSIp ALON 2s pesseccoetece meee eee 110 Watts DC Grid Voltage Supply**.................... —97 —104 —104 Volts 
PRIGCRW 1LOGh © teeny te renee eee ee 15 Microseconds DC Grid Current, During Pulse..-........... 1.05 1.2 1.25 Amperes 
Wutyer Retort ee eee 0.02 Power Output, During Pulse (Useful) 1.5 2.0 2.4 Kilowatts 


Pulses Width= ces eae 10 10 10 Microseconds 
Dutya Bacto ras eee acre ae es 02 


* Because of back-heating due to transit time effects, it may be necessary to reduce the heater voltage. For the 
1100 mcs, 2 kw, .02 duty condition, the typical heater voltage is 5.5 volts. 
§ A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified. 
} Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
@ Maximum ratio of on-time to elapsed time during any 1-millisecond period. 
** With a series grid resistance of 50 ohms. 
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SEAL-OFF 

PROTECTIVE CAP 

C(DO NOT USE AS 
COMTACT SURFACE ) 


| ~ 
a2 xX 455° 
CONTACT AREA 


ae | 


| | MEAT SINK 
| CLAMPING 
| 


AREA ANODE HUBS TEMP 


MEASURED AT 
THIS POINT. 


ANODE 
TERMINAL 


a4 
= Rk. x, 
éa® MA 


GRID 
i TERMINAL 


MIN, 
32 CONTACT AREA, 


CATHODE AND 
FILAMENT TERMINAL 


| | : 

64-4 wes | | | -540 DIA. MAX. 

Sones) pais "tf : ‘B" 

ea iMen COp = | shea cneaam cae) Ne 

(BOTTOM OF CUP MUST CONCENTRICITIES: 

NOT BE USEDASA : Rae : 

SOCKET STOP) The following total indicator readings are measured with 

respect to a centerline determined by the centers of the 
anode terminal and cmtrol grid terminal. 


Diameter A -— 0,030 inches 
Diameter B — 0.036 inches 
Diameter C = 0.042 inches 


Total indicator reading of filament cup terminal diameter 
(C) measured with respect to center of cathode and fila- 
ment terminal diameter (B) - 0.016 inches. 
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GENERAL (9) ELECTRIC 


POWER TUBE DEPARTMENT 


Grid-Pulsed Amplifier Service 
Grounded -Grid Operation 


Schenectady 5, N. Y. 


The ZP-1026 is a heat-sink-cooled triode especially designed for grid-pulsed amplifier service in L-band. 
This tube is particularly well suited for use in navigational aid beacons (TACAN). 


OBJECTIVE 
TECHNICAL INFORMATION 


These ratings represent the design objective for this 
product. Refer to the Preliminary Technical Information 
sheet for ratings currently achieved in the progression 
towards design objectives. If PT| sheets do not exist, con- 
sult your local Tube Department Regional Sales Office. 


This technical information is proprietary and is furnished only as a service to customers. 


ZP-1026 
TRIODE 


Heat-Sink and Forced -Air Cooled 
Metal and Ceramic 


high gain, long pulse width and high duty capability, long life and reliability. 
ELECTRICAL 


Heater Voltage*........ 
enter Current: ........ 
Cathode Heating Time, minimum 
Direct Interelectrode Capacitances 
Oe a Es Sa a 
a eS 


Set Sees Pees, LS) 6G) 6S) 6.6 Ore 6S) O18 6 6:6 8 ee 2 @ ee te e 6. 6s. eS 


Des OSs (ene 8 Oe Mees 8 Ce 6) SO CLS “6 Sl ho) we 1a 8 6 RO De ee 


2 wa O Siee te. OS a, 6 SO 02 6. 6 ee) 84 86 eC ee ee 8S be ee Oe Oe Oe 8 


ys 28 8 eo ewe b) bee: be. 64 eee 8S > Fe Oe 26g: ee 6. @ CS oe (6) (eos 6 eS ee BS 


Sate) C18. 8 ) Gf e105 © 6 (OF Cr 6.8) 6. 0:78, 070) 68, 16) © 10-0 yw) 6 We) 6 (8 6) 0 + 6 BOs e) 6, 48; © 


0176) 2 6. © Ler es bn Os) Cr Oe) 8) OL Gp. © SO 8D) Oe) 8) © eo) 6 8) 6 6) aoe) a8) 8 ah a 8 6 


MECHANICAL 
Mounting Position — Any 


EIRMISAT TU AIIG ALC LY eee e st, os iy as ee ees awh) Tk ols Sea sable he Ae tere < Ge oe 


THERMAL 
Cooling - Heat-sink and Forced -air 


NS PRE TNL 2 Be ne GTS os a fe Song ars ie s8s. 0:0 6; Fi siin eas wate © ere, sie ls. 6 
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GRID-PULSED AMPLIFIER -— CLASS AB9 


Maximum Ratings 


NII RCN orate ns cans UE NOs EA sve cca fel eiah o's Pago a te tee eld lela le leve (we ole. enexeie tw jerseys 
IRC T EON CUTiN  PUISE (cq tM ais)io. cies aple sete dele fem wieue she = 10 wie tle ps vielase 
I RAO West cis ta psa os, 01 tin wha Tie Poke nai on. oye aces ayes eaninis \elislisty ‘sv'ei/u ens 
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Typical Operation 
Grounded -Grid Circuit at 1215 mcs, 3/4 Output 


TOC etre aes Oo ah ek stan uve abvietelers (60 075284 cea aie lula sw oneal a fe ia ales 
Ee PPO. CULINE DUISE 547 5) nish ats, +. proie 6 1. 5.08 v8 ¢ eb sin wage ae vie nde 6 oSs x mee 
SILI ME EECA se Ridiie al of hile. Sn is (volar Geo a8 es one) ele) ol4ne #e)'s ois pe feral a pane 
Seeericevoliarc, CULING pulse . 2. 8 is se ec ee te ct ee teens eee eee 
etre current, during pulse Jo... 5. cc wee tt ee ee ete ees oe eee 
Sewer Outout, during pulse (useful) ... 2.0.2. cece te ew tee cen ene tee eee 
Seerwer., OUTINE DUISE 0 ee ee ee te tt et wt tee a eee nes 
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Because of back-heating due to transit time effects, it may be necessary to reduce the heater voltage. 
A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 


mn * 


specified. 


ow 


Maximum ratio of on-time to elapsed time during any 250 microsecond period. 
Pulse duration is measured between points at 70 percent of the peak value. 


DEVELOPMENTAL 


TYPE 
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ae 


Features include small size, 


6.3 Volts 
3.8 Amperes 
1 Minute 
ISH pS Tivhi 
5.9 put 
0.13 ppt 


31/4 Ounces 


2.5 Kilovolts 
2.0 . Amperes 


-200 Volts 
110 Watts 
10 Microseconds 
.04 
2000 Volts 
1.6 Amperes 
-75 Volts 
0 Volts 
.o Amperes 
750 Watts 
95 Watts 


8 Microseconds 


The peak value is defined as the 


maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 


The specifications of this type are subject to change. This device is now under development and is made available for experimental purposes only. For the most 
recent information concerning the status of this development, please consult your local Tube Department Regional Sales Office, or current Preliminary Technical 
Information for the same catalog number. 
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Voltages Referenced to Grid 
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ETDIA: 
MAX. 
SEAL-OFF 


PROTECTIVE CAP 
COC NOT USE AS 
CONTACT SURFACE) 


x x 45° 
CONTACT AREA 


HEAT SINK 
CLAMPING 


250 +,005* 
dee ANODE HUB TEMP 
MEASURED AT 
THIS POINT. 


ANODE 
TERMINAL 


2 x. 
éak: MA 


1.220 +¢.010 DIA 
‘XQ 


GRID 
ne TERMINAL 


_8375'*.005" |5' MIN, 
DIA 32 CONTACT AREA, 


= 
ceaee Ou se cic ANO 
nese Saige TERMINAL 
-_ GSfenys A) 


=e Boater AREA. 


eal 7 c a, ‘DIA. MAX. 
tet fo (j3(> 244.004" Bl Aso a 


TERMINAL hace OOSL0 1A Cs 


(BOTTOM OF CUP MUST CONCENTRICITIES: 
NOT BE USEDASA : 
SOCKET STOP) The following total indicator readings are measured with 


respect to a centerline determined by the centers of tne 
anode terminal and control grid terminal. 


Diameter A -— 0.030 inches 
Diameter B — 0.036 inches 
Diameter C = 0.042 inches 


Total indicator reading of filament cup terminal diameter 
(C) measured with respect to center of cathode and fila- 
ment terminal diameter (B) - 0.016 inches. 
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| OBJECTIVE 
GENERAL 6) ELECTRIC TECHNICAL INFORMATION 


rs . 5 tha bdosion obignieecetta DEVELOPMENTAL 
ese ratings represent the design objective for this 
TUBE DEPARTMENT product. Refer to the Preliminary Technical Information TYPE 
Schenectady 5, N. Y. sheet for ratings currently achieved in the progression 
towards design objectives. If PTI sheets do not exist, con- ZP-1034 
sult your local Tube Department Regional Sales Office. OTI-88 
Page 1 
3-15-64 
} This technical information is proprietary and is furnished only as a service to customers. | ee ee 
ZP-1034 
¥ 
TETRODE 
Pulsed Service Water Cooled 
| Grounded-Grid Operation Metal and Ceramic 
Integral Water Jacket 
The ZP-1034isa small-size, four -electrode tran smitting tube especially designed for pulsed-amplifier service 
| at L-band frequencies. This tetrode isparticularly well suited for usein ground-based equipment suchas steerable 
) array radar. 


The tube is capable of providing useful output at frequencies up to approximately 1500 megacycles. 
Features of the ZP-1034 include long life and reliability, long pulse width, high gain and broad -banding capability. 


These together with such design factors as an oxide-coated cathode, coaxial elements, and metal-ceramic 
construction make the tube well adapted to application in modern systems where performance and reliability are 


important. 
ELECTRICAL 
O 
ST a a a ee 6.0 6.3 6.8 Volts 
EE RE Ree xBy 0 ire. Mins seibie coe s)s sv eiue oe « -- 3.0 -- Amperes 


Amplification 
ERP ENUPALSE Ce clin! 6.9? os sie 68-6 ale ye ie cnet eae -- 10.5 -- 
Eo2 = 275 Volts DC, E, = 1000 Volts DC, 
}, = 200 Milliamperes DC 
SSDS aid ty Be Pe ne 1 -- oe Minute 
Direct Interelectrode Capacitances* 


j Minimum Bogey Maximum 


ST MRETI ER URL Voc. Sadi mes an gt owes fore “sees cece e 6-6" 3 - 0.012 -- uuf 
EET Oi nas seis ol aile cib g [eve a a aM eae) ae: ate a+ 24.0 -- uuf 
ele aclehel Fe uae. cos neh <iecel erate te cos 0 -- 9.8 -- uuf 
i MECHANICAL 
Mounting Position — Any 
EOE PADOLORIIOUG 00: cas nhs <p. 0 wae 0-028 ie 6100 « ee Fiat g eka Noatere” ele teVerats 6 ayers 13 Ounces 
THERMAL 
Cooling — Water and Forced Air ¢g 
Water Flow 
7 yegeta e  aee Set MERIAL Per acotel are cuavele clavn specs le leretel tiuiatens: sitiets tate 0.5 Minimum 
Gallons per 
Minute 
f MASSE dene a eat nial a tanta ates) Aca alee bint Lecals caka eent eke anscetaiel ste 70 Maximum C 


Ne 


The specifications of this type are subject to change. This device is now under development and is made available for experimental purposes only. For the most 
recent information concerning the status of this development, please consult your local Tube Department Regional Sales Office, or current Preliminary Technical 
Information for the same catalog number. 
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THERMAL (Cont’d.) 


Air Flow 
Anode Ceramic, approximate irr ste. ove sle sete sles pel etete scsi vieie «som rane 1 Cubic Foot per Minute 
Screen and Control Grid, approximate 2... ccce crews ce etree ese e te ese es 1 Cubic Foot per Minute 
Heater and Cathode, approximate toieccrn ce ters tar et arel bee eral via ns fotete steyetelele 1 Cubic Foot per Minute 
Ceramic Temperature atiany POInt yee c cicre cet een stsisew eheemiwiwial 4 aeaneiere 200 Maximum C 


RADIO- FREQUENCY POWER AMPLIFIER - CLASS C 


Maximum Ratings 
Pulsed Drive, 1300 Megacycles 


DGPPIOtG; VOM SCI caren ccot ee frihc i edatel cre teione oe tetelatsiet rel wte cle toleiele (elmiere ners 4 Kilovolts 

DC Plate: Current? during’ pul Se0iic5s oo). us! tars tal eitabel ade ere sete e meetin altel wNadnvels 6 Amperes 

DC Grid=NoveV Ola Gee we nce o cdobatate ohels Cecil hn eis rie] siete sce lak «lala ler aiertas ita 1.1 Kilovolts 

DC Grid=NoO522 Input tic since reopens: aveie lelelazels atatoncualeleccl anise: wie teles cisrt tyne name 5 Watts 
DCPGrid-Non1 Voltages stesso Ses Fe sree ate tsp el dist anetate Hehe PML ete felts .-225 Volts 

DG Grid=Noe 1s Current sy, eee a ulte’ wile, tate tates sven ie le el eh etake oe lar atal eng s kaeeee 1.5 Amperes 
Plates Dissipation Hccctevs 6 deut etter siete ete felts ves Velen tetova Velale Te ieme Ralls iametener sake . 10 #£Watts 

Palse. Wicthy eT Tey teu eae tol dee letets a ele we Cok wt eksteie = la tel eta teuwin sates tenet ecasuan oly 15 Microseconds 
Duty sPactorye? Op ick he ton wecteracereeeber wr etet ee cekalee ae atn ie Remsen tama et nace 0.01 


Typical Operation 
Grounded-grid Circuit at 1300 Megacycles, \/4 Output Circuit 


DG: PlatecVoltape tits, oc. vcicas +e fetet cle teneteh<-ebelvtetehe is alc plcae shetst eae omed anit: 4.0 Kilovolts 

DC’ Plate:Current during pulser. <is 1 ieaela cs here ee is tanta eet aneP erea eee 3.5 Amperes 

DC Grid-No227V olta ged oiicie ints 6 oon OSs face nel xt aaly eke: Gcrarns Lone em naes mae 750 Volts 

DG :-Grid-No22 Current; during, pulse soc sate 0 ordec leslie ets tet ede tete ts ben vt aie te 75 Milliamperes 
DG. Grid=-No 1 Woltage:.e 7 fe. yet eta ol tetas hake custnd cst cle tel saunas alee yeast ate -150 Volts 

DG: Grid-No.cliGurrent; during: pulser. cncis «rane: tat euetenete sia) eeeke rata eee 150 Milliamperes 
Driving Power at, lube .curin’: DulsGe.% peace stems olejul ties lallele tote teste gmarenamete 750 Watts 

Power Outout.during pulsesuseful)ii..: ..st asus ceaeee eat cr oteie de ere ee etetat ame 7.5  Kilowatts 
Pulse Width: Ti aio ccc te ek pe rere Pence sale a tate hater sno tater e Lament Canes et ev ecny te 15  Microseconds 
Duty Pa ctor imecsral lente, aio tsiecelat ar coletordtc rik cts airag eae ene sheet cucmeie 0.01 


* Control grid connected directly to screen grid. 
{ Complete external shielding between cathode and plate. 
g Water and forced air cooling to be applied during the application of any voltages. 
# Maximum average value. 
** For applications that require longer pulsesor higher duty refer tothe tube manufacturer for recommendations. 
Tt Pulse duration measured between pointsat 70 percentof peak value. The peak valueis definedas the maximum 
value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
é¢ Maximum ratio of on-time to elapsed time during any 1.5-millisecond period. 
##A minimum surge-limiting resistanceof 500hms mustbe placed between the plateof the tube and the B+ power 
supply at steady-state voltages greater than 3.5 kilovolts. 
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hie .255t.005DIA 
s—— WATER 
CONNECTIONS 
SEAL- OFF PROTECTIVE 
CAP (DO NOT USE 
AS CONTACT SURFACE) 


23 
155 DIA. MAX. 


ANODE 
TERMINAL 


3 
= R.MAX, 
y 6a M 


SCREEN GRID 
TERMINAL 


m——/ MIN. CONTACT 


| ery EEL er nC Ty 


Z MIN, OUTS! DE 
| = MIN, 2 CONTACT AREA 


B+ 
CAN BODERAND == S232 
FILAMENT TERMINAL pet CONTROL- GRID TERMINAL 


FILAMENT Ccup——_/ .3241.004 DIAS B” 


TERMINAL I2+.010 DIA. +| ~~ 1 86+.005D1A*C’” 
(BOTTOM OF CUP MUST Le Soba hina Seg EAS 
NOT BE USED ASA 

SOCKET STOP) 


CONCENTRICITIES:The following total indicator readings are measured with 
respect to a centerline determined by the centers of the 
anode terminal and control grid terminal, 


Diameter A - 0,016 inches 
Diameter B - 0,036 inches 
Diameter C - 0,042 inches 


Total indicator reading of filament cup terminal diameter 


(C) measured with respect to center of cathode and fila- 
ment terminal diameter (B) - 0.016 inches, 


A69087-72B93 


ENERAL@@ ELECTRIC TECHNICAL INFORMATION. 


These ratings represent the design objective for this DEVELOPMENTAL 
TUBE DEPARTMENT product. Refer to the Preliminary Technical Information TYPE 
sheet for ratings currently achieved in the progression 
Schenectady 5, N. Y. towards design objectives. If PTI sheets do not exist, con- ZP-1043 
sult your local Tube Department Regional Sales Office. OTI-90 
Page 1 
3-15-64 
} This technical information is proprietary and is furnished only as a service to customers : 
ZP-1043 
TRIODE 
Grid-Pulsed Amplifier Service Heat-Sink and Forced-Air Cooled 
Grounded-Grid Operation Metal and Ceramic 
: The ZP-1043 is a heat-sink-cooled triode especially designed for grid-pulsed amplifier service in L-band. 


This tube is particularly well suited for use in navigational aid application. Features include small size, long 
pulse width and high duty capability, long life and reliability. 


} ELECTRICAL 
ars tii hicks Nevin tees ts Mors Ue AAO ee eels Sk BGA Dee ee 5.0 Volts 
NE  BTIE be ec iean gs 92s GR. sire eke eee hc ok ee ee 2.4 Amperes 
PES Oe LUMe, MIN MUM «cos ee, Spee ee TN ee ee 1 Minute 
Direct Interelectrode Capacitances 
ince ain lt le Mis A RS AME Fe rea cen Ek nn Os ee te RN ee 16.5 put 
OIC ce kis ee ee Te a, Oe eee 4.0 ppt 
NI Se al PLS eR Ae COLE? Ch eM ey 0.1 ppt 
MECHANICAL 
Mounting Position — Any 
} II AER DLOVY OOK oye sean dn ok “Gc. tad hae abete sc sods Ame 2-1/2 Ounces 
THERMAL 
Cooling — Heat-sink or Forced air 
Meee mode Temperature §........05...0c cc ce wc cca ccecceene na 250 C 
Maximum Ceramic Temperature at Any Point..............0000c0cceccee, 200 C 
GRID-PULSED AMPLIFIER - CLASS C 
} Maximum Ratings 
OT asp gin, trectrain i itm aac) Reel CRU Beaten rn anammaney (tase 2.5 Kilovolts 
DECrrrent Gurney Duss). 9 >, ee ee ee eae 3.0 Amperes 
\ A eS ee Le a en an ee en.) eo -200 Volts 
oe ORE 3 es ee ee ae ee oe are nee 50 Watts 
UC MU COT. chon ics Chi tal chaiw vs Geshe oe ee we A een 10 Microseconds 
RY OS Vay eet ST cd ck ee, us Re ae 0.01 
Typical Operation 
{ Grounded-Grid Circuit at 1150 mcs, 1/4 \ Output 
ERE try Sven ee hog ac 8g eek shana) tic. wok albu se BVO 2000 2000 Volts 
\ NE EET CUTAN DULSE eats cai gia vinis sw 40s We ee cae 1.1 2.25 Amperes 
NIIECLUMS Me Na aL ass rede Sie coe ccarsts © Slee ead we a ee -80 -80 Volts 
EMER PIS EITC UIT Lt LOE tse es 7, cin sa wicker etic esac lviete cee eee 0.35 0.75 Amperes 
rE AE OUIrinie it 6G) (UBOLUL) coe 5 ca chs. ow too! Sl aleh uk orca Sas oe 1000 2000 Watts 
| DIME OUTING DULGO Lo, herons eo. c Wek oie odio doe 2 bra tahe. otanes obese aes 200 350 Watts 
} ECE RNG AT SOE Sa 9, ge rang ae ye eee eS en I aaa ee 10 10 Microseconds 
RE Bee re a Bat A coe tg Ae ag get Be hci dia Se gal dient h ok eal 0.01 0,004 
* Because of back-heating due to transit time effects, it may be necessary to reduce the heater voltage. 
$3 A suitable heat-sink clamping arrangement must be provided to limit the anode hub temperature to the value 
specified. 
g Maximum ratio of on-time to elapsed time during any 250 microsecond period. 
® Pulse duration is measured between points at 70 percent of the peak value. The peak value is defined as the 
| maximum value of a smooth curve through the average of the fluctuations over the top portion of the pulse. 
{ For recommendations on longer pulse width and higher duty factor refer to the manufacturer. 


The bject to change. This device is now under development and is made available for experimental purposes only. For the most es 
7 eens fs ae iy shania of this Fob eecica please consult your local Tube Department Regional Sales Office, or current Preliminary Technical Yee 
" Information for the same catalog number. i: ee 


i e, : 4 f ¢ 4 : ee Ps 4 
a: SP iota 15 Eas 3 Ey a _= 


ZP-1043 
OTI-90 
Page 2 
3-15-64 


2 


al AZODIA 
MAX 


SEAL-OFFE PROTECTIVE 
CAP CDO NOT USE AS 


CONTACT SURFACE) 


-OZB0MAXK. xXx 45° 


HEAT SINK 

CLAMPING 

AREA 
.450 MIN. 
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i 
GENERAL (6 ELECTRIC 


PRELIMINARY = 
TECHNICAL INFORMATION | DEVELOPMENTAL 


i POWER TUBE DEPARTMENT These ratings represent those of current samples of TYPE 
Schenectady 5, N. Y. this type. Refer to the Objective Technical Information 
sheet for design-objective ratings. ZP-1044 
PTI-149 
Page 1 


! 9-14-64 
This technical information is proprietary and is furnished only as a service to customers. 


ZP-1044 

TETRODE 
Internal Feedback for CW Oscillator Service Forced-Air Cocled 
Grounded-Grid Operation Metal and Ceramic 


The ZP-1044 is a forced-air cooled power tetrode especially designed for CW 
oscillator service through approximately 1250 megacycles. This tube is particularly 
well suited for use in special applications such as a high level RF power source 
operating over the range of 200 to 1000 megacycles. 


The tube features internal feedback which eliminates the need for the com- 
plicated external circuit arrangements normally required in oscillator service. 
This special feature greatly simplifies cavity design, construction, and operation, 
particularly where very broad frequency coverage is required. 


Other features include metal and ceramic construction, an integral radiator 
capable of dissipating 1500 watts and an indirectly heated thoriated tungsten 


cathode. 
ELECTRICAL Minimum Bogey Maximum 
Heater Voltage* e@eeeeeeseenerenereeseeeeeneeeeeeeeeeeee nal Te | 6.0 Volts 
Seeeer Coumrant cSt 5.7. VOLS .scscscccesaiecis 22 ok 26 Amperes 
Heater Starting Current eeceeoeeeeoere eevee eeeoee = = 36 Amperes 
Heater Cold Resistance eeeevveveeeveevee eee nese 0.02 = Ohms 
Cathode Heating Time eeoceoeeeoee eee eee ereeseee us = = Minutes 
Direct Interelectrode Capacitances 
Input, Go tied to Gl eeeeeeseenvreseeeeeneees = 7.0 — Apt 
Output, Go tied to G1 § e@soerveeeeveeoe rs eee ~— 5.5 ae Apt 
MECHANICAL 
Mounting Position - Vertical 
EE RADON TOS INO COs Sioa ob 5 oc sia koa RSD ono a eke he eels ee seekaO Pounds 
THERMAL 
Air Flow { 
Through Radiator, at Sea Level 
Plate Dissipation eoeesoeoeee#eeeeeeeenweeneeoeeeeeeeeeeeeeeeeeeeee¢ La Kilowattea 
Air Flow, 45 ¢ Incoming Air Temperature, Minimum ....... 60 Min Cubic Feet 


per Minute 
BEBGIO PYEBGUTE cesacccctcccesscceresecesctucreriseecaees Le> Inches -Water 
apt ent OORT CAO) Gono csacy che oneeseneé ae.eu enna s¢ 8 Min Cubic Feet 
per Minute 


The specifications of this type are subject to change. Delivery of samples and the existence of these data do hot imply cohtinued availability of types with the 

same characteristics or dimensions. For the most recent information concerning the status of this device, please consult your local Power Tube Department Regional 

Sales Office. 
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THERMAL (CONTD. 


Sereen-Grid to Control-Grid Seals ...cewceccecccccsees 4 Min Cubic Feet 
per Minute 
Anode to Sereen-Grid Ceramic Insulator ....ececceeeees 6 Min Cubic Feet 
per Minute 
Radiator Hub Temperature at Fin Adjacent to Anode Seal .. 180 Max C 
Ceramic Temperature at Any Point ......cecscceserseeceees 200 Max C 
CW RADIO-FREQUENCY OSCILLATOR - CLASS C 
Maximum Ratings, Absolute Values 
DC Plate Voltage seeroec tees cache eel eases cate ected’ tesco OOO: Ma 
DC Grid-No. 2 Voltage wccccccccccccccvcccccvcsccccccvcces 600 Max Volts 
DC Grid-No.1 Voltage itso ees sees ceeccececrvccserneg ss oh oh )U) eam 
DGEP Late: Corrente sets sles c's cisieiele.e sas erale sila tia, 6 6 s.0\eie 410] 616) 615.0, 8 O.7 Max Amperes 
DC Grid-No. 1 Current %wsscecaccccctevsececioeueuecsseeeee On LU UMe seunumNEEEIEEE 
Plate Input .occccsccccccecscesccccevevssesescsceseseesee 2.5 Max Kilowatts 
Grid=No. 2 Input cccccecccccccccvesesvcccvecccccsccccccece 25 Max Watts 
Plate Dissipation ..cccccccvcvcncceveseserccsscesccccsves 1.5 Max Kilowatts 
Typical Operation - Grounded-Grid Circuit up to 1000 Megacycles 
DCePlate Woltave )tchec cccnatee a etaieras tate 2s cicke a tel seers SOO Volts 
DC Grid=No. 2 Voltage cecccccvccccesvcvccveseseesoscsess 500 Volts 
DC Grid=-No. 1 Voltage ecccccccccccveccccvessescccvsccccs -120 Volts 
DCSP late Cur rentwns tists ches als elwiainlateve'e cictalersiclerets ele staialels niece cmmetye e Amperes 
DOVGrid-Novee Current's estes culls se ses ee eee sha ete sie ess ei mOSCEr Amperes 
DC Grid-No. 1 Current, approximate. .....s-sccccsceceeses O.075 Amperes 
Power Output, approximate! (useful jis ss. ceecsss secs = aes tue Watts 


Because the temperature of the cathode is increased by back bombardment of 
electrons at UHF, required heater voltage for optimum life decreases with 


increasing frequency. 
on operating conditions. 


Output capacitance measured between anode and screen grid. 
connected directly to screen grid. 


The amount of heater voltage reduction is dependent 


Control grid 


The volume of cooling air indicated for the various seals is approximate only. 
Distribution of cooling air will vary with the cavity configuration about the 


tube. 
on the tube should be below 200 C. 
the application of any voltages. 


For most satisfactory operation the maximum temperature of any point 
Cooling is to be provided before and during 
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TOTAL INDICATOR READINGS 

NOTE 1. 0.020" 

NOTE 2. 0.030" 

NOTE 3. 0.060" 
THE ABOVE READINGS ARE MEASURED WITH RESPECT 
TO A CENTERLINE DETERMINED BY THE CENTERS OF THE 
ANODE TERMINAL AND CONTROL-GRID TERMINAL 
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TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 


-GENERAL 6) ELECTRIC TECHNICAL INFORMATION 


OBJECTIVE 


- “ F the design emia ta DEVELOPMENTAL 
ese ratings represent the design objective for this 
POWER TUBE DEPARTMENT product. Refer to the Preliminary Technical Information TYPE 
Schenectady 5, N. Y. sheet for ratings currently achieved in the progression 
towards design objectives. If PT] sheets do not exist, con- 7P-1057 
sult your local Tube Department Regional Sales Office. z 
OTI-92 
Page 1 
This technical information is proprietary and is furnished only as a service to customers. 9-14-64 
ZP-1057 
TRIODE 
Internal Feedback for CW Oscillator Service Forced-Air Cooled 
Grounded-Grid Operation Metal and Ceraa!. 


The ZP-1057 is a forced-air cooled triode especially designed for CW oscillator 
service through approximately 2000 megacycles. This tube is particularly well suite: 
for use in special applications such as high level microwave signal generators 
operating over an extremely wide frequency range. 


The tube features internal feedback which eliminates the need for the complicated 
external circuit arrangements normally required in oscillator service. This special 
feature greatly simplifies cavity design, construction and operation, Particularly where 
very broad frequency coverage is required. 


Other features include small size metal and ceramic construction, a high efficiency 
radiator, and an oxide-coated cathode with inherent long life. 


ELECTRICAL Minimum  Bogey Maximum 
Heater EGO eras cinole Sinai ele'sin sels viet a G3 Volts 
SEE CSPOT Gig ate diag idinje elalats «00 0 0 40ieis 865 3.8 4.0 Amperes 
Cathode Heating Time eceoereereeereoeere ree ik ne = Minute 
Direct Interelectrode Capacitances 
Input eeeeereeereereeeoeeenesoeseeeseoes ar L5<5 a Apt 
Output eeeeeeoveerevreeooeeeoevneeeeeseever = 6.5 = Apt 
MECHANICAL 
Mounting Position - Any 
Net Weight, approximately .......... 5 3/4 Ounces 
THER) ‘AL 


Cooling - Forced Air 
Through Radiator, at Sea Level 


Plate Dissipation .cccccccccccvece 300 Watts 
Air Flow, 45 C Incoming Air Temperature, 
Miner aT oh, is ain a alk ad 60s wa aoe poeeie 7 Cubic Feet per 
Minute 

Static Pressure, approximate ..... 0.7 Inches-Water 
Radiator Hub Temperature, at Point 

Adjacent to Anode Seald .........- 250 C 
Ceramic Temperature at Any Point, maximum 200 C 


The specifications of this type are subject to change. This device is now under development and is made available for experimental purposes only. For the most 
recent information concerning the status of this development, please consult your local Tube Department Regional Sales Office, or current Preliminary Technical 
Information for the same catalog number. . 
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CW RADIO-FREQUENCY OSCILLATOR - CLASS C 


Maximum Ratings 


DC PIBCE, VOLTA RCN 6s sisjc.e s's'v 5.5.6 0 ts 5 Win sore 0 000.408 010s 1750 
DC Plate Current ccecesccccsevcccadsvecteaccescese 0.300 
DC Grid Voltage .ccccccccccevcccscevevescccvcccer -150 
DC GridsCurYVanvics sc e's4:010 8 0 cjcleiclers 6 0 0 60 ela Wiele tele! e656 0.050 
Plate Dissipation cccacceccccccscvcccccsssecsccone 300 


Typical Operation 


Grounded-Grid Circuit at 1200 Megacycles, 3/4) Output 


DC Plate VOLtage .cseccccccccvdcsveccecesnceesces 1500 
DEO SPIACES COLTON bis, o «oie ic clei ois close cie.eie late) 6/sle'sl iets aici e wisi Ores 
DGNGrid Voltage. «... sieve (ote lets setae celord ale ca el erctbreale eters -125 
DC EGY id Currenities slevlacietciaheie a clelactereiereietciele ctotenetiieletelele 0.045 
Power Output, approximate (useful) .....cecececees 200 


* Because the temperature of the cathode is increased by back bombardment of 
electrons at UHF, required heater voltage for optimum life decreases with 
increasing frequency. The amount of heater voltage reduction is dependent 


Volts 
Amperes 
Volts 
Amperes 
Watts 


Volts 
Amperes 
Volts 
Amperes 
Watts 


on operating conditions. However, this voltage should not be less than 


Ds VOLGES 


? Foreced-air cooling to be provided before and during the application of any 


voltages to limit the anode hub temperature to the value specified. 
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GENERAL 
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ZP-1061 

TRIODE 
Internal Feedback for Oscillator Service 
Grid-Pulsed or Plate-Pulsed Operation 


oscillator service in L-band. 
navigational aid applications. 


required in oscillator service. 
Other features include small size, 
long life and reliability. 
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MECHANICAL 


Mounting Position - Any 


Net Weight, approximate eeeoeeeee eo eeeeereeeeeeoneenesreoeegers 2-1/2 


THERMAL 

Cooling - Heat-sink or Forced Air 

Maximum Anode Temperaturej?....ssssccsccsccsseccesccccees 250 

Maximum Ceramic Temperature at Any Point ....csccecececs 200 

GRID-PULSED OSCILLATOR - CLASS C *+# 

Maximum Ratings 
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Typical Operation 
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This technical information is proprietary and is furnished only as a service to customers. 
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RS, TYPE 
ia ZP-1061 

OTI-93 
Si Page 1 
5 9-23-64 


Heat-Sink and Forced-Air Cooled 


Metal and Ceramic 


The ZP-1061 is a heat-sink-cooled triode especially designed for grid-pulsed 
The tube is particularly well suited for use in 


The ZP-1061 features all necessary feedback within the tube envelope, which 
eliminates the need for the complicated external-circuit arrangements normally 


long pulse width, high duty capability, and 


Volts 
Amperes 
Minute 


uuf 
uuf 


Ounces 


Kilovolts 
Amperes 
Volts 

Watts 
Microseconds 


Volts 
Amperes 
Volts 
Amperes 
Watts 
Microseconds 


ZP-1061 
OTI-93 
Page 2 
9-23-64 


* 


Because of back-heating due to transit time effects, it may be necessary to 
reduce the heater voltage. 


# A suitable heat-sink clamping arrangement must be provided to limit the anode 


hub temperature to the value specified. 
Maximum ratio of on-time to elapsed time during any 250 microsecond period. 


Pulse duration is measured between points at 70 percent of the peak value. 
The peak value is defined at the maximum value of a&@ smooth curve through the 
average of the fluctuations over the top portion of the pulse. 


For recommendations on longer pulse width and higher duty factor refer to the 
manufacturer. 


Plate-pulsed oscillator operation may be used for considerably higher peak 
power output than that indicated under typical operation. For recommendations 
refer to the manufacturer. 
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CERAMIC TUBE SOCKETS AND CAVITIES 


The following pages are a partial summary of sockets and 
cavities that are available from typical socket and cavity 
manufacturers. This summary is by no means all inclusive, but 
rather is intended to show typical availability only. 


The tubes, sockets, cavities, and other arrangements dis- 
closed herein may be covered by patents of General Electric 
Company or others. Neither the disclosure of any informa- 
tion herein, nor the sale of tubes by General Electric Com- 
pany, conveys any license under patent claims covering 
combinations of tubes with such sockets, cavities, or other 
devices or arrangements. In the absence of an express writ- 
ten agreement to the contrary, General Electric Company as- 
sumes no liability for patent infringement or other liability 
arising out of any use of the tubes with sockets, cavities, or 


other devices by any purchaser of tubes or others. 


Since the information presented in this manual is industry- 
wide in scope, the inclusion of a tube, socket, cavity, or other 
device in this manual does not necessarily imply or guarantee 
its availability. 
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SOCKET CM-93 


cathode mount ~ 
for type GL-6299 | 
GL-739] 

GL-7644 


CERAMIC 
TRIODES 


Any Thickness 


EXPLODED VIEW 


Scale- 2” — 1” 


Heater contact 

. Mounting surface 

. Cathode contact (multiple fingers) 
. Grid contact (multiple fingers) 

. Plate contact 


. Connection leads (1 inch long, tinned copper braid) ASSEMBLED VIEW 


(tube in place) 


ou hb. wn = 


Mount socket by soldering (3) into 
ae 


diameter hole in mounting surface. 


All contacts silver plated for minimum Community STATE COL 
A LEGE, 


contact resistance. 


Specifications subjéct to change without notice. Engineering PENNSYLVANIA 


Telephone AD 8-2461 


Corporation Area Code 814 


Printed in U.S.A. 


grounded grid SOCKET GG-9 


for type GL-6299 
GL-739] 
GL-7644 


CERAMIC 
TRIODES 


2 
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Any Thickness EXPLODED VIEW 
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NS 
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Scale - 2” — 1” 


1. Plate contact 
2. Mounting surface 
3A. Grid contact 
3B. Knurled, threaded retaining ring 
Cathode contact (multiple beryllium copper fingers) 


Heater contact 


ASSEMBLED VIEW 


(tube in place) 


Connection leads (1 inch long, tinned copper braid) 


Mount socket by soldering 3A into 
0.625 + 005 


diameter hole in mounting surface. 


All contacts silver plated for minimum : C it 
contact resistance. ommuni y STATE COLLEGE, 


Weight less than ¥2 ounce. 


Fn gineerin g PENNSYLVANIA 


Telephone AD 8-2461 


Corporation Area Code 814 


Specifications subject to change without notice. 


Printed in U.S.A. 


Instruments For Industry, Inc... 101 New South Road, Hicksville, N.Y. 
OVerbrook 1-7100 ¢ Cable Address: Electronic, Plainview, N.Y. 


XV 100/6299 VHF TUBE SOCKET 


- Rapid tube replacement to identical position 


poy 
4 +i 


- High frequency applications 


No resonances to 1000 mc 


- Grounded grid service 


Meets Mil Specs 


This tube socket, designed specifically for use with the 6299 
triode, was developed for use inIFIcountermeasures systems 
and has proven to be most rugged and reliable. Removal and 
replacement of the triode are permitted with positive seating 
each time to assure identical electrical characteristics. 


LE I- sa 


IFI / 2 


Instruments For Industry, Inc... 101 New South Road, Hicksville, N.Y. 


The socket is small enough to retain the electrical characteristics for 
high frequency applications and sturdy enough to meet military service 
conditions. Problems of poor grounding and varying circuit values 
resulting from the shift of contacts and circuit parts encountered in 
other tube mounts have been completely overcome. 


Careful engineering and design make the model XV100/6299 useable to 
1000 mcor higher underthe most severe temperature, humidity, shock 
and vibration conditions. With this socket, it is possible to quickly 
realize practical UHF lumped constant circuitry with absolute assurance 
of bandpass stability as tubes are changed. 


Since the 6299 is intended primarily for grounded grid service, this 
socket provides a minimum of inductance for the grid return path to 
ground. Ina suitably designed chassis, this ground plane will provide 
isolation between input and output for amplifier stability. 


The slide assembly permits quick replacement of tubes without dis- 
turbing any of the associated circuitry. This is accomplished by the 
use of spring contacts which are directly connected to the circuit and 
maintain their position in the molded plastic mount. Removal of the 
tube cannot cause any shift of circuit elements. For those applications 
at ultra high frequencies withlumped constants, this is amajor advance- 
ment. 


IFIhas in production atthe presenttime various equipments using this 
tube socket. A few of the applications include: 


AN/MLQ-26 Signal Corps Méil Std 169, 170 
AN/TLQ-14 (XN-1) BuShips Mil E 16400 
AN/ALQ3448 (XN-1) BuAer Mil — 5400 
AN/MLQ-8 Signal Corps Mil Std 169, 170 


In addition, the XV100/6299 tube socket has found wide acceptance in 
numerous industrial applications. 


Figure 1 (opposite) is a plot of the tube seal temperature vs. ambient 
temperature and various levels of plate dissipation on the 6299. For 
ambient temperatures up to and including 85°C, the tube seal temper- 
ature is a minimum of 30° below the maximum allowable temperature 
as published by the manufacturer. For plate dissipations up to and 
including 2.1 watts, the IFI socket permits the use of the tube at these 


OVerbrook 1-7100 ¢« Cable Address: Electronic, Plainview, N.Y. 


(8) 7@ (062) DIA. 
MOUNTING HOLES 


TUBE SEAL Q°C 


35 40 45 50 55 60 65 70 75 80 85 90 


AMBIENT TEMP. °C IFI / 3 


FIGURE | 


elevated temperatures. For all ground equipments, the 85°C limit 
shown is beyond Mil Std. 169. For those applications requiring even 
higher ambient temperatures, a modified socket will be supplied to 
meet the most stringent requirements. 


Figure 2is an outline drawing of the XV100/6299. The .453 dimension, 
overall width and mounting surface may be modified on order for 
specialized applications. 


Materialis brass, gold flashed for rf conductivity. Dielectricis cross 
linked styrene copolymer forlowloss and lowcapacitance. The spring 
contacts are beryllium copper, gold flashed. 


Other versions of this socket are: 


XV101 for 6442 tubes 
XV103 for 7077 tubes 


IFI / 4 
Instruments For Industry, Inc... 101 New South Road, Hicksville, N.Y. 
OVerbrook 1-7100 e Cable Address: Electronic, Plainview, N.Y. 


GENERAL ELECTRIC TUBE JETTRON SOCKET : 


: CROSS REFERENCE 


REGISTERED TYPES 


2C39-B 76-020 Grd. Grid Coax. 


2C40-A 
2C43 
6299 


6442 


6771 
6897 
7077 


7266 


7296 


76-030 Same as 76-020 (Separate 
76-046 H.T. Pump Connector 
No Socket 

No Socket 

85-040 Gr'd. Grid, Thru Barrier 
85-050 Same as 85-040 (with 
Radiator on Anode Contact) 
82-010 Gr'd. Grid Coax, UHF 
82-011 Specials -(Similar to 
82-010 for Sandwiched Chassis) 
82-046 H.T. Pump Connector 
82-015 Special Kit 

Same Sockets as for 6442 

Same Sockets as for 2C39 

86-000 Low Freg. 

86-001 Same as 86-000 (With 
Heater Support Block) 

86-002 Printboard 

86-005 Printboard 

86-020 Same as 86-001 (with Base 
and Heater Block of FS-5) 

86-040 UHF, Grd. Grid, Thru Barrier 
86-041 Same as 86-040 (With Stain- 
less Steel Hardware) 

86-042 Same as 86-040 (For 1/16 
Chassis) 

86-060 Test, Octal Base 

86-070 Grd. Grid (Sometimes 
Soldered Onto Barrier) 

86-071 Same as 86-070 (with 

Heater Support Block) 

86-076 Same as 86-071 (With 

Base of FS-5) 

86-080 Printboard Ass'y. 

86-085 Printboard (Kit) 

66-000 Low Freq., Low Capac- 
itance 

66-080 Printboard Ass'y. 

66-081 Printboard Ass'y. (Special) 
66-085 Printboard (Kit) 

86-110 Hi-Temp, UHF (Special) 
87-010 Low Freq. Ceramic 

87-015 Ultra High Temp. Alum. 
Ceramic Base 

87-020 Low Freq. Low Loss (KEL-F) 
Base 

87-025 Grd. Grid, Thru Barrier 


7391 
7462 


7486 
7588 
7625 
7644 
1720 
7768 


7784 
7841 
8081 
8082 
8083 


ae 
PRODUCTS ==: 
INCORPORATED 
Same Sockets as for 6299 
87-000 Low Freq. 
87-001 Grd. Grid Thru Barrier 
87-002 Same as 87-000 (With 
KEL-F Base) 
87-005 Test, Octal Base 
Same Sockets as for 7077 
Same Sockets as for 7296 
Same Sockets as for 7462 
Same Sockets as for 6299 
Same Socket as 7462 
86-102 UHF, Grd. Grid 
86-104 Low Freq. 
86-107 Test, Octal Base 
None 
Same Sockets as 7266 
Same Sockets as 7462 
Same Sockets as 7462 
Same Sockets as 7462 


DEVELOPMENTAL TYPES 


Z-2354 
Z-2689 


Z-2692 
Z-2731 
Z-2823 
Z- 2835 


Z-2866 
Z-2867 
Z-2868 
Z- 2869 
Z-2870 
Z-2897 


Z-5099- 


Z-5267 
Z-5317 
Z-5387 
Z-5450 
Z-5457 
Z-5460 


THOMAS 
eem File System’ Sec. 
Cry 2100 

y s 

MICRO-CATALOGS «.<m.. 


None 

(See 7296 - Diode Version - 
Use 87-010, -015, -020) 
None 

None 

(See 7768) 

Same Sockets as 7768 
(Z-2823) 

86-099 Test, Octal Base 
Same Sockets as 7768 (Z-2823) 
Same Sockets as 7296 

Same Sockets as 7768 (Z-2823) 
Same Sockets as 7296 
86-108 

A Same Sockets as 2C39-B 
No Socket 

None 

Same Sockets as 2C39B 
None 

None 

None 
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DATA SHEETS ON REQUEST 


THIS IS A PARTIAL LISTING OF JETTRON 


SOCKETS FOR GE TUBES --- PLEASE 


CONTACT OUR HOME OFFICE FOR MORE 
COMPLETE INFORMATION. 


s ae 
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86-102 APPLICATION SOCKET - UHF,GR'D. GRID. 
1768 e Tube Stop and Bushing = KEL-F (Alternate Glass- 
7,- 2823 filled Teflon) 
Z,-2835 e Base Insulator = G-10 
Z-2867 e Heater Contacts = Be. Cu., Silver and Gold Plated 
Z- 2869 e Grid and Cathode Contact = Be. Cu., Silver Plated 
e Plate Contact = Brass, Silver Plated 
ANODE #8790 Note (Heater or Anode Contact Ass'y. May be 
HEATER #8785 Purchased Separately). 


APPLICATION SOCKET for G.E. 7768 Tube and 

Z-2835, Z-2867, and Z-2869 Developmental Types. 

@ Base Insulator = Glass Silicone G-7 

e Heater Contacts = Be. Cu., Silver and Gold 
Plated. 

@ Grid and Cathode Contacts = Silver Plated 

@ Plate Contact = Inconel-X, Silver Plated 


aval aV a a a 


oo Seen 
* ot 4 
i} DAA AA ul 
FS 
RX XK KX YY 
KOO 
« OOOS 
| —_ se 
A] 
: 


APPLICATION SOCKET - HI TEMP. - UHF for 
G.E. 7266 
@ Base Insulator = Alumina-Alsimag 614 
e All Contact = Inconel '"X" Gold Plate over 
Nickel 
@ Mounting Bracket = Alum. alloy 
@ Washers = #505E Teflon 
e Screws = Stainless Steel 
@ All Leads = #24 AWG Stranded Wire, Teflon Insul. 


APPLICATION SOCKET for G.E. 

Developmental Tube Z-2869-1. 

@ Base Insulator = Glass Silicone G-7 

@® Heater Contacts = Be. Cu., Silver 
and Gold Plated 

@ Grid and Cathode Contacts = Silver 
Plated 

@ Plate Contact = Inconel-X, Silver Plated 


APPLICATION SOCKET - UHF - 

GR'D. GRID for G.E. 7462 and 7625 Tubes 

@ Base Insulator = KEL-F 

@e All Contacts = Be. Cu., Silver and 
Gold Plated 

e Grid Plates = Brass, Silver Plated 

* Virtually Complete Isolation is Pro- 
vided Through the Inbuilt Barrier 


See ene ee ne en ALA SHEETS ONIREQUES 
JETTRON PRODUCTS INC. 56 Route 10 Hanover New Jersey TUcker 7-057] 
GE/JSCR 63-4M 


CERAMIC TUBE CAVITY MANUFACTURERS 


The following is a partial summary of cavities available from typical manufacturers. 
It is not intended to be all-inclusive and should not be construed as an endorsement 
of the products by General Electric Company. Information below was submitted by the 
Several companies to indicate their capabilities in the ceramic tube cavity field. 


MANUFACTURER INFORMATION 


ACF INDUSTRIES, INCORPORATED 
fe fark. Place 
Paramus, New Jersey 
Phone: COlfax 1-4100 


Microwave Components Division 


AERO GEO ASTRO CORPORATION 
Alexandria, Virginia 
Contact: C. Beaty 
Phone: (703) 354-2000 


AMERAC INCORPORATED 
Dunham Road 
Beverly, Mass. 
Phone; 
Boston HA 6-3190 (617) 
Beverly 922-8611 
TWX 617-922-0879 


APPLIED MICROWAVE LABORATORY, INC. 


106 Albion Street 
Wakefield, Mass. 
Contact: Frank Lane 
Phone: 245-9393 (617) 


-GOMBOS MICROWAVE INCORPORATED 
Webro Road 
Clifton, New Jersey 
fontect: HH. J. Schatz 


Description of Products 


ACF manufacturers a line of cavity oscillators 
utilizing planar triodes operating in the fre- 
quency range from 900 MC to 6000 MC in CW and 
plate pulsed service. A grid pulsed oscillator 
is also available in S-band. These tubes are 
also operated as frequency multipliers with in- 
put frequencies from 200 MC to 3000 WMC. 


A new line of miniature oscillators and ampli- 
fiers for pulse and CW is available operating 
from L through X-band. GE metal ceramic tubes 
coupled with the use of new materials and tech- 
niques result in superior performance and im- 
proved temperature characteristics without 
resorting to the use of bimetallic compensators. 


Founded: 1946. Frequency ranges UHF to X-band. 


Product Cavity Oscillators Wavemeters 

Eanes: Tube Type Diode Mixers 
Amplifiers Modulators 
Mixers Test Equipment 
Multipliers 


G. Bi Tube Types: 92039; 6807, 25099. G/L, Guia, 
7077, {266 are available in standard units. Many 
Other GE. tubes "are: used in Custom cesiena. 
pales Applications: Contact plant direct. 


Applied Microwave Laboratory, Inc. (AML) has de- 
veloped CW and pulse cavity oscillators using 
the following G.E. tubes: 3CX100A5, 6442, 6771, 
(296 -) 7486, (OLS, YLI71 , 226665 and (72667 « 
Various models are available from 200 MC to 6.5 
GC in three tuning ranges: 2, 10 and 30%. Tun- 
ing is accomplished either by a screw-driver 
adjustment, shaft and knob, a 4 numeral digital 
dial with calibration chart or a direct reading 
tape dial. 


Gombos Microwave Incorporated manufactures a 
line of triode cavity oscillators both pulsed 
and CW covering the frequency range of 900 MC to 
5.9 GC. Typical.is the model 151-C, applicable 
for use in C-band and as a signal source for 
X-band applications. Power output at 4.2 GC. 

75 MW minimum using GE tube 7391. 


MANUFACTURER INFORMATION 


MICRODOT INC. 
220 Pasadena Avenue 
South Pasadena, California 
Contact: Ed French 
Phone: MU 2-3351 
SY 9-9171 


MICROWAVE CAVITY LABORATORIES 
2603 West Lake Street 
Neivose, Park. tilings 
Phone: MU 1-1800 


RANTEC CORPORATION 
23999 Ventura Boulevard 
Calabasas, California 
Contact: Mel Marcus, AMM 
Western Region 
Phone: DIamond 7-5446 (213) 


TRAK MICROWAVE CORPORATION 
5006 N. Coolidge Avenue 
Tampa 3, Florida 
COnGaCGs.  Reieh-) OLOaN 
Phone: 876-6422 or 876-6407 


Description of Products 


Off-the-shelf building blocks for quick assembly 
of power amplifiers, oscillators, and frequency 
multipliers covering the 10-5000°MC range. All 
are miniaturized, conservatively rated, and 
weigh about one pound. Single modules will 
multiply as high as 9; can be cascaded for even 
higher multiplication. Power output ranges from 
severa emi biiwauts tO... 0) wai 


Standard cavities are primarily available in two 
general types...narrow tuning range and extended 
tuning range. The Series N Units tune essentially 
10% while the Series E Units can be designed to 
tune much greater ranges. Design criteria of the 
standard MCL cavity includes small size, light- 
weight, ruggedness and overall stability of opera- 
tion. 


Designed for mounting directly on the antenna, 
the Rantec R-F Preamplifiers provide high gain 
low noise amplification. Weighing less than 
five pounds intluding a built in solid suare 
regulated power supply, these amplifiers are 
available in ranges from 134 to 410 MC. 


TRAK Microwave Corporation, Tampa, Florida, 
specializes in engineering and manufacture of 
microwave oscillators, harmonic generators and 
amplifiers. Frequency coverage is 400 MC to 
le GC for CW, grid and plate pulse operation. 
Power output up to 250 KW at UHF decreasing to 
approximately 300 MW at 12 GC. 


General Electric Company invites legitimate manufacturers of ceramic tube cavities to 
submit approximate 5O-word product summaries for future editions of this publication. 
The right to reject information that is not in the best interests of General Elecurae 
Company or its customers is specifically reserved. 


GENERAL TECHNICAL 
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~SOCKETLESS TUBE CIRCUIT TECHNIQUES 


J. W. Rush; dr. 
Receiving Tube Dept. 
GENERAL ELECTRIC COMPANY 
Owensboro, Kentucky 


In most VHF, UHF, and microwave applications non-conventional vacuum 
tube structures are essential. Examples of such structures are the door 
knob tube, the acorn tube, the rocket tube, the pencil tube, the light- 
house tube, and the more recent metal-ceramic tube structures. Designing 
and manufacturing efficient and reliable sockets for these tubes has been 
a problem. To minimize this problem many circuit designers have used 
"semi-socket" designs combined with soldering directly to the tube ele- 
ments. In most cases separate socket-like assemblies to which connections 
could be soldered, were built and attached to the tube. In addition to 
making connection to the tube elements some means of tube support was also 
necessary. 


It has been the circuit designer's desire to solder directly to the 
tube. Until recently this has not been practical because the tube envelope 
or seals could not tolerate soldering temperatures or the tube element was 
not physically strong enough to be used for tube support. This latter 
socket requirement was a particular problem for circuitry to be subjected 
to high shock and vibration. 


Recent tube manufacturing techniques have permitted the introduction 
of a line of planar ceramic vacuum tubes* that are both tolerant to solder- 
ing temperatures and can be physically mounted by the tube elements them- 
selves. In addition to the several coaxial cavity designs for microwave 
service other types** were also introduced that were designed specifically 
for direct soldering. The tubes feature solder lugs and "T" bolt mounting 
of the tube envelope to a print-board or metal chassis. (See Fig. 1 and 
2 illustrating the mechanical features of the "I" bolt.) Other lead at- 
tachment procedures such as wire wrap, spot welding, brazing and mechani- 
cal clips can also be used. 


TUBE MOUNTING 
CERAMIC ONLY 


CUTAWAY VIEW SHOWING "T" BOLT TUBE MOUNTING 
‘i eee Pigerc 


* EIA type number 7077, 7266, 7486, 7481 
GE Development types Z-2823, Z-2835, Z-2869, Z-2866, Z-2897 


** EIA numbers: 7462, 7720, 7625, 7588, 7296, 8081, 8082, 8083 
GE Development types: Z-2868, Z-2354, Z-2870, Z-2731, Z-2692 


For coaxial circuits it is feasible to solder cavity components directly 
to the tube elements (See Fig. 3). This procedure not only provides physi- 
cal support in some cases but also reduces the problem of obtaining good RF 
contact between tube and cavity elements. With proper care the tube-circuit 
assembly can be replated after assembly. 


The application of coaxial resonant 
circuits soldered directly to the tube 
elements is illustrated by an assembled, 
small tube-cavity combination, and an 
unassembled, larger tube-cavity, tube- 
circuit combination. This particiian 
combination would be useful for a half- 
wave grid resonator cavity for a re- 
entrance oscillator. The two tubes 
shown are designed for grounded cathode 
usage. 


Figs 35 


THEORETICAL ADVANTAGES 


By eliminating tube sockets in their usual form, several theoretical 
performance advantages are obtained. In most cases, for reasons of economy 
or moldability, the insulator portion of a tube socket is usually a higher 
loss factor material. With the elimination of the socket insulator losses, 
higher circuit "Q's" can be realized. Higher unloaded "Q's" lead to better 
circuit performance through higher circuit efficiency. 


In many modern electronic circuits maximum gain-bandwidth must be ob- 
tained to process the high definition and complex signal pulse. The more 


general relation for broadband gain in a@ vacuum tube is: 


G = gmRo 


THEORETICAL GAIN-BW IMPROVEMENT 


CIRCUIT: NEUTRALIZED 7462 
INTERSTAGE 


VOLTAGE GAIN 


| 3 te Iie; 30 70 100 300 
BANDWIDTH IN MC. 


Big eof 


The gain, G, depends most upon tube transconductance, gm, and the circuit 
load resistance, Ro (See Fig. 4). For a simple interstage circuit the band- 
width, BW, can be estimated to be: 


BW = ‘i 
eT Roy 


Ct is the total. shunt interstage capacitance. If we then construct the ex- 
pression for gain-bandwidth product: 


This relationship shows that for wide band amplification maximum avail- 
able transconductance and minimum tube and circuit capacitances are essen- 
tial. The available tube transconductances are high, up to 50,000 micromhos, 
and this is obtained with relatively small tube capacitances. To use the 
resulting high tube gain-bandwidth product the applied circuitry must have 
@ low value of shunt capacitance. The use of direct soldering connections 
to the tube or soldering to clamps or clips supported by the tube assures 
maximum tube-circuit gain-bandwidth. 


In addition to better gain-bandwidth products at any given center 
frequency, lower tube circuit capacitances permit operation at higher fre- 
quencies. By using resonant elements that clamp or solder to the tube it- 
self, lumped constant circuitry may be used up to 1500 mc. Similar appli- 
Cation of slab or flat parallel line elements provides efficient performance 
up to at least 3000 mc (See Fig. 5 and 6). 


Pr Sts 5 A 2700-me grounded-grid amplifier fea- 
turing the socketless techniques to 
obtain good performance into the kilo- 
megacycle region. The tube anode is 
resonated by a short section of strip 
line functioning as a parallel tuned 
plate circuit... [he base of this piste 
line is by-passed for RF at the bottom 
of the amplitier chassis. Power is 
coupled out by means of an adjustable 
Series output. capacitor (shown removed 
from the amplifier). A clip-on con- 
nector (not visible) is used to connect 
an input coupling capacitor to the tube 
cathode. Heater chokes have been sol- 
dered directly to the’tube heater but- 
tons.) The#rid tis grounded bya flat 
washer held down by four 4-40 screws. 


A 1200 me oscillator featuring snap-on 
slab-line resonators and screwed-down 
grid. ‘Glanve~.  -Thia circuit te-a-modified 
Colpitts configuration. The grid line is 
an un-etched portion of the print board 
base. The tube fore-shortens the half 
wave line on one end and the tuning capa- 
citor fore-shortens the other. A grid 
leak resistor is soldered at a low impe- 
dance point. 


For many years the degenerative effect of cathode lead inductance has 
limited the high-frequency capabilities for conventional vacuum tubes as 
much as transit time effects. For this reason and others, the non-conven- 
tional structures of microwave tubes are used. The very low value of lead 
inductances in many cases was wasted by using high socket lead inductances. 
For the same reason tube instability was often due to poor grid grounding. 


PRACTICAL ADVANTAGES 


The use of socketless circuit techniques provides several practical 
advantages. Better system reliability is one of the more important. 
Since the socket can be eliminated, troubles due to contact wear, failure 
or corrosion are reduced. No socket insulators are present which may 
crack or deteriorate. Very low contact resistances can be obtained using 
direct soldering techniques. Better tube reliability can be obtained if 
known and consistent heat sinks are established for the tube. Jn some 
cases tubes have failed as a result of additional acceleration forces re- 
sulting from poor socket designs. Physical clamping of the tube directly 
to the chassis assures that the tube sees no more shock and vibration than 
the chassis itself. The increased performance gained by socketless cir- 
cuitry means fewer stages for the same system gain. In some cases tubes 
in sockets being easy to remove, are selected to compensate for the loss 
of performance due to a faulty component. This repair procedure usually 
leads to a more catastrophic failure later on. Screwed-on or soldered 
connections to the tube are more easily inspected and do not depend upon 
assumed contact pressure. 


Many of the microwave triodes are made very small to obtain low capac- 
itance and transit time characteristics. Often the sockets for these tubes 
are much larger than the tubes themselves. This means that system size 
and weight can be lowered if alternate connection techniques are used (See 
Fig. 7). In some cases the tube itself also serves as a terminal strip 
for the connection and support of other circuit components such as resis- 
tors and capacitors. Socketless techniques also reduce the cost and de- 
sign time associated with a socket design. Some of the ceramic triodes 
are fitted with mounting hardware requiring only a hole in a chassis or 
printboard. These tubes can be used with all connections being made on 
one side of the board or chassis. This leads to simplified circuitry or 
permits the use of dip-soldering techniques. (See Fig. 8 for suggested 
connectors for the coaxial types.) 


A complete cascode circuit showing two 
soldered-in titanium metal ceramic 
triodes. This circuit features smaze 
size and weight through the elimination 
of sockets and the use of printed circuit 
techniques. 


CATHODE CONNECTORS 


SCREW CLAMP SNAP-ON CLIP 
MOUNT RING SLOTTED CLIP 


iy 


SLITTED SLUG SCREW SNAP-ON SLIDE-ON 
CLAMP + TAB AND SOLDER CLIP AND SOLDER SLEEVE 


SLIDE-ON 
SCREW CLAMP AND SOLDER SLEEVE 


Fig. 8 


SOLDERING TECHNIQUES 


The use of socketless circuitry with good reliability usually re- 
quires soldering either to a tube clamp or tube element. When soldering 
to an auxiliary clamp or to the tube itself the usual care should be taken. 
If soldering directly to the tube is attempted on non-tolerant tube struc- 
tures, failure can result from damaged seals. Although the use of high 
temperature seals and ceramic insulators greatly reduces the chance of 
this happening, the tubes are not indestructable. Ceramic tube structures 
are tolerant to soldering temperature as evidenced by tube life tests at 
temperatures up to 450°C. However, due to their small sizes, very large 
thermal gradients across the tube seals can and do cause tube failures 
and a resulting loss of reliability. 


To reduce the possibility of tube damage a few precautions should be 
taken: 


1. Use a solder with as low a melting point as possible for the in- 
tended tube circuit ambient operating temperature. 


2. Use small wattage soldering irons to reduce the thermal inertia 
of the soldering heat. 


3. Preheat the tube whenever possible to reduce further the thermal 
in-rush when heat is applied. Ovens, hot plates, I-R lamps, etc. 
can be used to preheat the tube prior to soldering. If these are 
not available, thermal shock can be reduced by operating the tube 
filaments for several minutes before soldering. 


These precautions are most important on the smaller coaxial types 
since the thermal mass of these designs is small and very little thermal 
resistance is present between the solder surface and the tube seals. The 
use of solder-forms is highly recommended. The lug versions can be used 
with no more than the usual precaution and can be treated as any other 
solder-in circuit component. It should be noted that the suggested solder- 
ing procedures are conducive to cold soldering joints. This is true and 
care must be taken in this respect. 


The basic tube structure used for these solderable tubes is made of 
titanium metal and ceramic. The titanium is essential for several reasons 
but its most important feature is the almost identical thermal coefficient 
of expansion when compared to good RF ceramic materials. Titanium on the 
other hand is very difficult to plate and no ordinary techniques have yet 
been devised to plate in the usual fashion. To provide solderable surfaces 
the titanium is first nickel plated and a thin gold layer is then applied. 
This gold layer is consumed by amalgamation into the solder. The nickel 
undercoat is the surface to which the solder connection is actually made. 
After many solderings, this nickel plating can be consumed. When this 
happens, the titanium base metal is exposed and one is confronted with the 
difficult task of soldering to titanium. 


The thickness of the nickel plating must be carefully controlled be- 
tween two limits. If the plating is too thin only a limited number of 
solderings can readily be made. If the plating is too thick peeling re- 
sults. In development work where tubes are removed or resoldered many 
times increased difficulty may be expected in soldering operations. 


TUBE REMOVAL 


When it becomes necessary to remove the soldered-in tube the usual 
techniques apply. The tube can be treated as any other soldered-in com- 
ponent. 


If the coaxial tube outline is used, it becomes expedient to use auxi- 
liary clamps not only for soldering connections in some cases but also for 
the mechanical support of the tube. At microwave frequencies most circuits 
use the tube in a grounded grid configuration and the tube is mounted by 
clamping the grid element to a chassis shield or wall. In most cases DC 
"Floating" of the grid is not essential and by-passing is not necessary. 
Where by-passing is required, mica or suitable spacers can be used without 
loss of mechanical support. Due to the physical location of the cathode 
of the coaxial designs, cathode clamps are usually used to provide connec- 
tions and soldering surfaces at more convenient distances from the tube. 
Such clamps also greatly improve the ease of tube removal. Soldering or 
clamping is usually optional on the heater and anode terminals. Soldering 
is desirable for the heater connections since contact resistance at these 
points may seriously lower the tube heater voltage. 


EXAMPLE EQUIPMENT 


Figure 9 shows a 10-frequency crystal controlled "STALO" developed by 
the Light Military Electronics Department of General Electric Co. Socket- 
less circuit techniques are used to reduce size and weight, to obtain 
mechanical and electrical stability, and to fulfili the need for maximum 
gain-bandwidths for the broadbanded multipliers and amplifiers. Small "IT" 
bolt ceramic triodes are used in each of the 10 crystal channels and fre- 
quency selection is made by applying Bt to the desired channel. At the 
center of the 10 oscillators a "clamp-on" cathode connector is used as a 
common input to a grounded grid stage and connections are made around the 


Fig. 9 


circumference of the cathode clamp. The grid of this tube and the 
larger coaxial triodes, eight in all, use flat sandwich or surface 
The same cathode clamp is used for all the coaxial outline tubes. 

bandwidths were essential to provide multiplying and amplification 
about a 10% bandwidth at near 500mc center frequency. The maximum 


remaining 
clamps. 
The wide 
over 
gain per 


stage was essential to keep the total number of stages to a minimum for maxi- 


mum reliability. Multiplying at wide band-widths is traditionally 


difricult 


and high transconductance triodes as well as socketless circuitry were re- 


quired for acceptable performance. 


CONCLUSION 


With the advent of new vacuum tube manufacturing techniques it has 
become practical to use new socketless circuit techniques. Where sockets 
are not specified, circuit performance and reliability are improved. Such 
techniques permit the use of vacuum tubes at higher frequencies as well as 
providing a companion component to improve the state-of-the art for lumped 


constant and slab line circuitry. 
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NOISE FIGURE AND THE GRIDDED VACUUM TUBE 


The three most important types of noise in the gridded triode vacuum tube 
are shot noise, flicker noise, and induced grid noise. 


Shot noise is characterized by its independence from frequency effects and 
its dependence upon tube currents and transconductance. 


Flicker noise or one-over-frequency-noise usually follows the simple rule 
of varying inversely with frequency at the rate of three decibels per 
octave. Flicker noise usually limits the sensitivity of very low fre- 
quency amplifiers and produces instability in DC amplifiers. The exact 
cause of flicker noise is not well defined but reduction of this effect 
can be best obtained by using triodes with high transconductance at low 
plate currents. To reduce both shot and flicker noise effects, triodes 
with maximum transconductance to plate current ratios should be used. The 
planar ceramic triode is outstanding in this respect. 


Induced grid noise is caused by transit-time effects which induce shot 
moise into the signal grid. This source of noise is characterized by its 
six decibels per octave increase with frequency. Figure 1 is an approxi- 
mate representation of these three noise sources as a function of fre- 
quency. 


Johnson or thermal noise can also be generated by tube and circuit losses 
or if any unbypassed resistances are used. This noise source is usually 
not a serious problem if proper components and circuitry are used. 


When a tube is subjected to shock or vibration, another source of noise 
called microphonics can occur. The frequency profile of this noise varies 
greatly with tube structure. Although microphonics usually produce AM 
signals in audio amplifiers, some AM and FM effects can occur in RF ampli- 
fiers. The planar ceramic tubes are usually less microphonic than other 
competing tube structures and the use of bonded-heater techniques has 
practically eliminated this source of noise. 


Equivalent Noise Circuits 
: : pont 
Figure 2 shows two simplified forms of a commonly used noise figure equation 


An equivalent noise circuit is also shown. The noise figure equation can be 
solved for minimum noise figure with respect to Rg or Gg- This relationship 


ie: 
Ni in 24 + 2 VV 5G, Req 


The resulting optimum source resistance equation is: 


Rg opt. =VReq. = 5 Gy 


ack ee 


To calculate the minimum available noise figure and the source resistance 
required to obtain this, the absolute values of Req and G, must be known. 
The above equations assume Ge to be insignificant and in most cases this 

condition exists. Req can be estimated by the equation: 


Req = 2.5 + triode transconductance 


Gt results from transit time effects which produce out-of-phase grid cur- 
rents and voltages and has a noise output five times thermal. 


A second equivalent noise cireuit® has been developed using Req and a new 
term Gn. See Figure 3. Req is identical to the Req used in Figure e and 
Gn is equal to 5 Gt. The equations for minimum noise figure and optimum 
source resistance are then simplified as shown in Figure 3. This simpli- 
fied equivalent circuit technique leads directly to the measurement of Req 
and Gj. If an input conductance tuning curve is obtained as described, the 
equation of this curve’ is: 


Ghee Gai wo ~ AGo Req 


Gn is obtained immediately as shown and the above equation can then be solved 
for Req. Grae and NG are obtained for two points A and B on the curvewe the 
curve shown in Figure 3 can be generated from tests conducted on a circuit 
similar to the one shown in Figure 7. Lj can be calibrated for an equivalent 
capacitance change or a tuning capacitor can be added in shunt with the input 
inductor. Rs is omitted. 


The measured values of Req can be checked against the previous approximate 

equation. The factor of 2.5 appears to vary from about 2 to 3.5 depending 

on the tube size and geometric configuration. The approximate value of G, 

can be obtained by dividing Gy by five. This value of Gt can then be used 

to determine input circuit bandwidths if all loading is due to transit-time 
effects. 


Measured Results 


The procedure outlined in Figure 3 was used to determine the equivalent noise 
parameters for several low noise planar ceramic triodes: 


Type Req (ohms ) Gy at 90 MC (mohms) 
6299 170 160 
0 Ay 300 100 
7462 300 100 
7588 nS 500 
7644 170 160 
7768 lige 500 
7784 170 160 


8083 300 LOO 


- 3- 


It should be noted that minimum noise figure is a function of the product of 
Req and Gn- For similar cathode current densities, grid wire sizes, grid 
wire spacing, and grid to cathode spacing, this ratio appears to be rela- 
tively constant. These geometric and electrical conditions exist on the low 
noise planar triodes and similar noise figures are quoted for all types. See 
the "Optimum Noise Condition vs Frequency" curves shown at the front of the 
ceramic tube reference manual. The value of optimum source resistance varies 
directly with the ratio of Req and Gn: The larger triodes provide more trans- 
conductance and lower values of Req. The larger tubes also have higher values 
of transit-time conductance and Gyn. These conditions result in much lower 
values of optimum source resistance for the larger tubes, 7588 and 7768, at 
any given frequency. 


Noise Parameters vs Frequency 


The table shown above records measured values of Gn at 90 megacycles. The 
value of Req has been described to be independent of frequency and Gy, to be 
a function of frequency squared. Using the values of Req and Gn measured at 
f,. equal to 90 mcs, minimum noise figures and optimum source resistance at 
any other frequency, f, can be calculated. See Figure 4. Reasonably good 
correlation between measured and calculated performance has been obtained 
between frequencies from 30 to 3000 megacycles. 


Tube Selction 


One might ask, why use the larger tubes if similar noise figures can be ob- 
tained with the smaller tubes? For minimum over-all noise figures, the gain 
of the first stage and noise figure of the second stage are important. The 
noise figures previously discussed apply only to the first stage of an ampli- 
fier chain. The relationships are equated as follows: 


NF] 2 = NF] + NFo - 1 
GL 


The noise figure subscripts apply to the first and second stages and Gj is 
the available gain of the first stage. Wide bandwidths are usually required 
in most modern low noise amplifiers. For wideband circuits, the larger tubes 
are desirable to obtain both maximum gain and lower values of optimum source 
resistance. The smaller tubes can be used most effectively for narrow-band 
low noise circuits where their size, weight, low-input powers, and economy 
are more important. In both cases, the second stage should also be a low 
noise tube if lowest noise figures are desired. 


Noise Performance vs Operating Conditions 


The low noise triode must be properly applied if optimum noise performance is 
desired. Tests have shown that variations in heater voltage within rated 
values produce little effect on noise figure. The voltage changes normally 
associated with plate voltage supplies are also unimportant if the initial 


ten 


value is properly chosen. Generally speaking, the triode should be operated 
under those conditions which provide a maximum transconductance to plate cur- 
rent ratio, produce no grid currents, and provide suitable gain to reduce 
second stage noise effects. In most cases, the tube is operated with about 
-> volt bias, rated heater voltage, and maximum rated plate dissipation if 
maximum noise performance is required. 


There are three acceptable methods of biasing the triode and these are shown 
in Figure 5. Condition "a" is the simplest and uses a low value of cathode 
resistor and a fixed plate voltage. This method produces the widest varia- 
tion in operating conditions from tube to tube. The type shown in Figure 5 
is the 7462 and each small square represents one tube. Condition "b" uses 
the same value of cathode resistor but more constant plate currents are 
obtained through the use of a large plate dropping resistor. Higher plate 
voltages must be used and the power loss in Rp must be tolerated. Referring 
to Figure 6, it can be seen that minimum noise figures are obtained along a 
bias line slightly less than .5 volts. These curves were taken on the type 
7588. In Figure 5, condition "b" gives the smallest variation in bias and 
the level is maintained near the desired value of about .5 volts. For this 
reason, condition "b" is the best bias method for obtaining good initial 
noise performance from tube to tube and maintenance of low noise with life. 
Condition "c" uses a fixed value of plate voltage and a large cathode resis- 
tor to maintain constant plate currents. A negative voltage at the cathode 
Or a positive voltage at the grid is necessary to provide the proper bias 
between the grid and cathode. This bias method results in wide variations 
in bias from tube to tube with a large percentage of the tubes operating at 
very low bias. Three reject 7462's were purposely included in Figure 5: 
These three tubes required zero bias to maintain the recorded plate currents 
near 6.5 ma. for condition "c". These same three tubes were the three 
highest noise figure tubes shown for condition "'c" but gave lower noise 
figures using condition "b" bias. 


High Current Density Effects 


To improve the noise performance of the triode at RF frequencies the effect 
of transi c—time must bemreduced «This can) be doneiwith closer gridsio 
cathode spacing or by increasing the accelerating forces on the electron. 

In some cases closer grid to cathode spacings are practical but noise figure 
tests show no significant improvements. Most types are designed to make 
maximum use of cathode space-charge smoothing and this is not always the 
closest grid to cathode spacing. The second method, using greater accelera- 
ting potentials, is present when the tube is operated at higher current den- 
sities. In addition to reducing the transit times, much higher transcon- 
ductance result and lower values of Req are present. The type 7077 triode 
is normally tested at about .15 amperes per sq cm and noise ET eUhee around 
8 db are measured at 1200 mcs. Noise tests were made at .6 a/cm@ and an 
over-all noise figure of 4.8 db was measured. Some of the ceramic tubes 
listed in the reference manual have good life at .6 a/cm© and lower than 
published noise figures can be obtained. 


- 5- 


Circuit Considerations 
intima Ahenaenindle lela teaticba met actin 


The neutralized grounded cathode and grounded grid stage are most used for 
low noise amplifiers. The input impedances for these two circuits are radi- 
cally different and require different noise considerations. In theory, both 
circuits have similar minimum noise figure, and optimum source resistance. 
The theory also predicts that power match and minimum noise figure conditions 
cannot exist at the same time. Therefore, the effect of mismatch between the 
source and tube input becomes important. The grounded cathode circuit is 
most useful at lower frequencies because less mismatch exists. For wide band 
circuits the lower optimum source resitance types should be used as previously 
discussed. Figure 8 shows the measured input bandwidth, measured over-all 
noise figures, and calculated first stage noise figure for a cascoded pair of 
7462 triods at 30 mcs. The results on this grounded cathode input circuit 
also shows that relatively large changes in source resistance result in small 
changes in noise figure if values near the optimum value are initially chosen. 


At higher frequencies much lower source resistances are required and the 
grounded grid stage provides less mismatch under optimum noise conditions. 
In most cases above about 800 mcs, for all practical purposes, minimum noise 
is obtained under minimum VSWR adjustments. It is very difficult to deter- 
mine the frequency at which similar noise results are obtained for both cir- 
cuit arrangements. Calculations are complicated and various assumptions are 
necessary. The best method of obtaining minimum noise figures uses commer- 
cially available automatic noise figure test equipment. This equipment con- 
tinuously reads noise figure as a circuit is adjusted and both circuits can 
be easily compared. The curves shown in Figure 6 were obtained using an 
automatic noise figure test set. Although under power match conditions the 
theoretical noise figure is over 5 db, a measured figure of slightly over 3 
db was obtained. The tube input was about 25 ohms and the optimum source 
resistance is over 200 ohms. The automatic test set permitted an optimum 
low noise adjustment between conjugate and optimum source resistance condi- 
tions. 


Conclusions 


To assist the designer of low noise circuits simplified techniques have been 
developed for triodes. Both theoretical and measured results confirm that 
lowest noise figures require the best tube choice for a given frequency and 
bandwidth, proper DC operation, and proper circuit arrangements and adjust- 
ments. State-of-the-art results are very seldom if ever obtained without 
careful and laborious procedure. 
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THE USE OF GRIDDED CERAMIC VACUUM TUBES 
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IN PHASED-ARRAY LONG-PULSE UHF RADARS 


Jews RUS 
Application Engineering 
General Electric Company 
Owensboro, Kentucky 


Introduction 


Until recently, existing radars have been able to handle the traffic of 
satellites, space probes, and missiles. To handle the expected traffic re- 
sulting from the stepped-up space efforts, new radars are being conceived 
and designed. 


Many of these recent radar designs feature electronically steerable, 
phased arrays to obtain the high pulse powers, beam definition, and efficient 
low noise reception necessary for long range, three dimensional, multitarget 
tracking. 


System studies have been made, land operating frequencies in the low 
UHF and/or high VHF spectrum appear to be attractive. Part of this conclus- 
ion was based on the simplicyty, ease of application, cost per kilowatt of 
power, stability, and the wide type and size selection associated with the 
gridded vacuum tube. It is the purpose of this paper to display the approxi- 
mate performance capabilities of the gridded tube, and only limited compari- 
son with competing devices is attempted. This is necessary because of the 
lack of available data, either known or unknown. 


This paper is principally concerned with the radar functions of pulsed 
power generation and low noise reception. The requirements of extreme 
phase fidelity and the desire for rapid frequency shift dictate the use of broad- 
band amplifiers in both the transmitting and receiving functions. Broadband 
performance from 425 mc. to 1400 mc. is presented and amplifier bandwidths 
up to 15% are discussed. Power levels from thermal to kilowatts are assumed. 


Transmitter 


The vacuum tube appears to be one of the most useful and economical 
sources’ of RF power for the frequencies being considered. Since both high 


} "Phased Arrays selected for New Generation Radars'' Manfred Meisels 


July 1962 Microwaves 


‘ See article ''Array Radars-A Survey of their Potential and their Limita- 
tions''J. L. Allen (Note excellent bibliography) May 1962, Microwave 
Journal 


power and long pulses are desired, the radar performance depends primarily 
upon the long life and performance capabilities of the vacuum tube chosen. 


The most important requirements for the transmitter are: 
1. High pulse power outputs. 
2. Long duration pulsing. 
3. Broadband amplification for phase fidelity. 
4. Long life. 
Long Pulse Derating: 


Tube manufacturers have been reluctant to provide tube performance data 
and ratings for long pulses, greater than about 10 microseconds, without spe- 
cific life testing. To provide a preliminary design derating curve, all available 
long pulse data was collected and the curves shown in Figure 1 were plotted. 


Due to the lack of actual life test data over the wide range of pulse widths 
shown, the data plotted was taken from several sources. The data plotted up 
to about 6 nsec has been published by several tube companies and represents 
earlier and presently used pulse widths for UHF gridded tubes. In the 10 to 
1000 nsec region only limited data was available. Video pulse life tests, at 
about 20 usec have been made by one company active in the phased array field. 
One tube company” has been running some life tests at 100 usecs and most of 
the 1000 nsec data was taken on pulse life tests run on computer tubes. 


The data shown in Figure 1 was purposely plotted in terms of unit cathode 
area and unit grid-to-plate spacing to make the curves applicable to all tubes. 
It is impractical to present this data on one tube or even on a family of tubes. 
Using the chart all tube sizes and spacings can be ''tested'' for their intended 
application. The transmitter designer must obtain the required dimensions 
from the tube manufacturer. 


These ratings have not been proven with exhaustive life tests and should 
be used only as a guide in the early choice of tube sizes and configurations. 
The curves apply only for plate pulsing and additional derating is necessary 
for grid and/or cathode pulsing. This derating will apply both for input video 
and RF pulsing. A rule-of-thumb for plate voltage derating might be one-half 
to three-fifths of the permissible peak plate-pulsed value. This rule generally 


; Private communication from D. W. Hawkins, GE Company, Bldg. 269, 


Schenectady, N.Y. 


4 Subminiature Electron Tube Life Factors: Edwards, Lammers & Zoellner 
Reinhold Pub. Corp. 
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applies to oxide coated cathodes. Current deratings are unknown factors and 
usually do not require the degree of derating necessary for plate voltages. 
This is generally true because excessive and damaging arcing occurs at the 
steady state high stress conditions common for input pulsing. In both input 
and plate pulsing applications the current derating is more dependent upon the 
long life capabilities of the cathode. Cathode life also depends on other fac- 
tors in addition to current loading and voltage stresses. 


Tube Choice: 


Using the design curves shown in Figure 1 the circuit designer can work 
backwards to obtain the appropriate tube area and spacings for a given desired 
power output. For maximum efficiency the tube should be used near these 
rated conditions. However, when this is done, power gain usually suffers and 
the final operating point must be selected with both efficiency and desired 
power gain in mind. In practice, an optimum approach to the proper tube 
complement would use the tube at least in one stage at its maximum rating for 
maximum efficiency and the same tube in previous stages for increased stage 
gain. This philosophy can be applied until the efficiency becomes so low that 
a smaller tube would be more practical from the standpoint of size, cost, 
and/or power consumption. 


Tube Characteristics: 


It is interesting to note the effect of normal tube characteristics upon 
power outputs and power gains for a given input power. To determine this, 
Special engineering tubes were built with a wide variety of both mu and trans- 
conductance values. Test results on these tubes, given on Figure 2, show that 
although mu and transconductance are not important considerations where 
power output and efficiency are concerned, they are important with respect to 
power gain. The curve clearly shows the desirability of both high mu and high 
transconductance. 


The curves shown on Figure 2 were developed from performance measured 
on about forty tubes. The various mu's and transconductances were obtained 
by varying such things as grid wires per inch, plate to grid spacing, grid wire 
sizes and grid configurations. There would be other variables such as tube 
capacitances but at 425 mc the different values obtained on the relatively small 
tubes evaluated were not important. On larger tubes the capacitances would 
be more important. Actually the higher mu tubes, which were also the higher 
transconductance tubes, had the lowest plate to grid capacitance. 


Gain vs Power Output: 


It is difficult to determine the theoretical gain as a function of drive level 
and one must usually resort to actual measurements. Figure 3 shows the test 
results obtained on two different ceramic triodes, Z-2869 and 7768, when 
driven at various levels. These data were taken using the triodes as class C 
amplifiers and gating the tube ''on'' with an RF pulse of 500 microseconds 
duration. The measured values of power output, efficiency, and power gain 


were recorded as a function of cathode loading in ma. per square centimeter 
of active cathode surface. The mu's are different with similar transconduc- 
tances. The Z-2869 has a mu of about 100 and the 7768 has a mu of about 
225. Although these results would not apply to all triodes, they would be 
useful in predicting at least qualitative results. The tests were made at 425 
mc using single-tuned plate circuits and narrow bandwidths. 


Wide Band Performance: 


As stated previously, it is important that the tube performance be deter- 
mined at the desired bandwidths. To do this, a lumped-constant, double-tuned 
plate circuit, grounded-grid amplifier was constructed and the test results 
are shown in Figure 4. It is difficult to accurately establish the broadband 
high level pulsed characteristics due to the lack of suitable sweep generators. 
The results shown here represent bandwidths obtained by point to point meas- 
urements and for a double tuned circuit optimized near the anticipated required 
bandwidths. The cathode loading was approximately 1.2 amperes per square 
centimeter. At lower drive levels one would expect higher gains and lower 
power outputs. The available power gains would increase to the values obtain- 
able for class A conditions. The performance of the 7768 under these 
conditions will be discussed later. 


Grid and/or Cathode Plate Pulsing: 


For simplicity, the performance data shown in Figures 2, 3, and 4 were 
taken on RF cathode pulsed class C stages. However, as previously discussed, 
the tube must be operated at plate voltages lower than permissible using 
pulsed plate voltages. Where maximum power output is most important more 
pulsed power can be obtained from the plate pulsed stage. This latter method, 
however, requires higher voltages and more elaborate modulating equipment. 
Another factor in favor of plate pulsing would be the reduction in transit-time 
effects with the higher voltages. This may be important for the larger tubes 
which have wider element to element spacings. These various factors, plus 
others which may not be so obvious, suggest that the individual designer must 
make his own decision as to the type of amplifier gating he should use. 


Triodes vs Multi-Grid Structures: 


Available test results do not clearly define the comparative UHF perform- 
ance between the tetrode (or pentode) and an equivalent triode. The perform- 
ance advantages of the multigrid tube, where they exist, must be weighed 
against the extra cost and circuit complexity. 


Using the design curves shown in. Figure 1 and substituting the plate-to- 
screen-grid spacing for plate-to-control-grid values, the resultant ratings 
were spot checked on a power tetrode, the 7399, and the measured power 
outputs agree basically with predicted values using plate efficiencies common 
for this tube size and at the test frequency. The spacing between the screen 
and control grids must also be considered to prevent arcing between these two 
grids. Although this spacing is usually much less than the spacing from 
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screen grid to anode, the voltages are also much lower. Data on the 7399 has 
been taken at about 400 mc using plate pulses of 100 microseconds and opera- 
ting at a duty factor of .005. Good life test results have been obtained out to 
at least 5000 hours. Life also depends upon other factors such as cathode and 
envelope temperatures. This sort of information must be obtained from the 
individual tube manufacturer. 


If the broadbanded triode and multigrid structures are compared.in a 
Simplified theoretical fashion, the advantages of the multigrid tube may be 
questionable. For example, the voltage gain for the tetrode or pentode can 
be estimated by: 


[Al = gmRo where Ro is the load resistance and gm is the 
tube transconductance. The gain-bandwidth product is: 


[A] Af = gm_ where Af is the 
iM |G OF 


half-power bandwidth and Ct is the total interstage shunt capacitance. When 
the grounded grid triode stage is considered, the broad-band gain is approxi- 
mately the same as the multigrid tube when Ro is much less than the tube's 
plate resistance. For the equivalent interstage circuitry, the grounded grid 
triode gain-bandwidth product is theoretically approximately equal to the 
multigrid tube. At narrow band the very high plate resistance values of the 
multigrid tube make this tube parameter relatively unimportant. This is not 
true for triodes. > 


Available Cathode Sizes: 


The curves shown in Figure 1 suggest that available power outputs are 
limited only by cathode areas and tube spacings. This is true except for the 
usual limitations applied to vacuum tubes used at low UHF. Large areas and 
wide spacings cannot be used and only the well-designed high-frequency struc- 
tures are applicable. Cathode areas up to about 10 square centimeters have 
been designed into efficient ceramic tube structures and useful peak powers up 
to 100 kilowatts are obtainable at pulse widths of around 100 microseconds. 


Life vs Performance: 


Tube manufacturers have known for years that efficiency can be improved 
by running the tube's cathode at high current densities. The resultant high 
performance is short lived, and for long life applications the tube must be used 
more conservatively. In an effort to determine the performance versus life 
capabilities, life tests have and are being conducted and in some cases by the 
systems design people themselves. Significant life tests have been conducted 


? Chap. 7 Electronic Designers Handbook Landee, Davis, and Albrecht 
McGraw Hill 
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at about two to three amperes per square centimeters loading at pulse lengths 
of useful value. The results obtained on the 7399 have been mentioned. Fig- 
ure 5 shows the early results obtained on the Z-2869 and 7768 previously 
mentioned. These life tests are being run at about 1.5 amps peak video per 
square centimeter with a duty factor of .005 and for a pulse duration of 500 
microseconds. For simplicity, the tubes are being life tested as grid-pulsed 
oscillators. 


Receiver 
The most desirable performance features for the receiver are: 
1. Low noise. 
2. High broadband gain. 
3. Long life. 
4. Wide dynamic range. 
5. Tolerance to overloads. 


The metal ceramic planar triode can best provide all of these features. 
In view of the low noise figures obtainable from competing devices it is im- 
portant that the best available tube be used that can operate efficiently at UHF. 


Preamplifier Design and Performance: 


From a theoretical standpoint, since maximum gain-bandwidth is desir- 
able, multituned interstages should be used. For example, if equal 'Q" 
double-tuned interstage circuits are assumed and the primary and secondary 
capacitances are equal, a double-tuned circuit will give V2 more gain- 
bandwidth than a single tuned interstage. Triple tuning and so on will give 
additional performance. For multistage amplifiers, alignment becomes very 
difficult and practical designs might limit themselves to double and triple 
tuned interstages. It should be noted from a theoretical standpoint that the 
maximum available gain-bandwidth product in multituned circuits can be ob- 
tained only if the required conditions of circuit 'Q'", coefficient of coupling, 
primary and secondary capacitances, and so on, are used. 


Using two 7768's as cascaded grounded grid amplifiers, a 425 mc. ampli- 
fier has been constructed using lumped constant circuitry and double tuned 
interstages between the two tubes and at the amplifier output plate circuit. A 
typical performance of 35 db gain and a 4.0 to 4.5 db noise figure was obtained 
with a 3 db bandwidth of about 7.5%. This measured gain-bandwidth product 
of about 1600 mc. per stage agrees with the theoretical value. Similar 
products have been measured at 1000 and 1350 mc. 


Dynamic Signal Range: 


To permit simultaneous tracking of close-in targets as well as threshold 
return signals, it is important that the receiver have a wide dynamic signal 
range. Figure 6 shows the power gain of the 7768 measured for input signals 
from noise level to distortion due to overdrive. A useful dynamic range of 
about 100 db is evident. 


Tolerance to Over-signals: 


Two types of signal overload can be present in any radar. One of these 
is the ever-present transmitter power leakage due to poor or inadequate TR 
techniques. This leakage tends to reduce receiver life and represents a 
problem of operating cost. Another type of signal overload is a transitory 
one and results from either TR failures or intentional power jamming. In 
both cases the most logical solution is the use of tolerant receiver compo- 
nents. This results in less stringent TR requirements and better protection 
against unpredictable signal levels. 


The exact signal overload tolerances of the various receiver components 
are difficult to find and in most cases to measure. To illustrate the relative 
tolerances of the various receiver techniques, best available results are 
shown in Figure 7. 


If gating voltages are available, additional protection can be obtained by 
turning the receivers off during the transmitted pulse period. This resulting 
mismatch reflects energy normally received. This type of extra protection 
is usually more effective using vacuum tubes because of the larger obtainable 
mismatches without such problems as reverse bias breakdown and burnout. 


Some degree of mismatch and resulting reflection of unwanted signals 
exists when the receiver is overdriven due to changes in device input im- 
pedances. This would only be permissible if the overdrive does not shorten 
the receiver life. 


Long Life and Reliability: 


Previously mentioned transmitting tube life test results and the results 
shown in Figure 8 demonstrate the high performance obtainable from the 
vacuum tube. If similar tube structures with proven pulse capabilities are 
used in the receiver the survival under high pulsed conditions due to signal 
overload is assured. 


Conclusion 


Preliminary evaluation of the usefulness of the vacuum tube in the phased- 
array long-pulse radar concept has been made. Test results show power 
outputs sufficient to provide very large radiated pulsed powers. With the 
simplicity and low cost of the vacuum tube approach these powers can be 
obtained economically. Life test results both in the transmitting and receiving 
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function have demonstrated tube life sufficiently long to minimize the main- 
tenance problems present in such a large and complicated radar concept. 


Gridded vacuum tubes are easier to apply in the receiver function than 
other devices and are much more tolerant to over-signals both anticipated 
and unanticipated. Broadband gains of sufficient value have been demon- 
strated to reduce the problem of second stage noise contribution. The 
measured overall low UHF noise figures are sufficiently close to values 
obtained from competing solid-state devices to warrant the serious considera- 
tion of vacuum tubes. With the extra protection necessary for the solid-state 
receiver and the insertion losses and costs of the required additional circuitry, 
the performance differentials most often quoted between the solid state and 
vacuum tube approaches should be carefully evaluated. 


The writer wishes to thank W. P. Kimker and C. E. Finley of the Re- 
ceiving Tube Department and R. P. Watson of the Power Tube Department of 
the General Electric Company for their assistance in the preparation of this 
paper and in obtaining the test results shown therein. 


NOTE: The disclosure of any information or arrangement herein conveys 
no license under any patents of General Electric Company or others. In the 
absence of an express written agreement to the contrary, the General Electric 
Company assumes no liability for patent infringement (or any other liability) 
arising from the use of such information by others. 
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EI-43A 
November 29, 1962 


LIFE TEST SUMMARY OF CERAMIC TYPES UNDER 
HIGH TEMPERATURE AND HIGH HUMIDITY CONDITIONS 


High Temperature Life Tests 


There has been a continuous interest in the high temperature 
capabilities of ceramic tubes at temperatures above those permitted 
by the published ratings. Through our regular lot acceptance life 
testing, considerable data have been accumulated which substantiate 
the published temperature ratings. However, other special life 
tests have been conducted to evaluate the tubes at higher-than- 
rated temperatures and a summary of some of these tests is presented 
in this report. Attached are life test data consisting of Plate 
Current and Transconductance medians versus time for the following 
tests; 


Type Lot Amb. Temp. Env. Temp. Ef* ie bee DUreat on ratte 
7296 472 400°C 450°C 5.4 V 2000 Hrs. 10 
7296 305 500°C 550°c ngey Aiy 4000 Hrs. 10 
7296 45 240°C 300°C 6.3 V. 15000 Hrs. 10 
7296 46 240°C 300°C 6.3 V. 15000 Hrs. 10 
Z-2354 253 400°C 450°C 5.0 V. 17000 Hrs. 10 


* Note that lots 472 and 305 of the 7296, and lot 253 of the Z-2354, 
were life-tested at reduced heater voltage. This was done to 
obtain longer tube life by keeping the cathode temperature within 
bounds. However, the particular value of heater voltages used in 
these tests are not necessarily the optimum values. The lower 
plate current and transconductance values of lot 305, as compared 
with lot 472, are caused, at least in part, by the higher envelope 
temperature of lot 305. Higher envelope temperature increases the 
spacings between the tube elements, thus reducing the transconductance 
and plate current. It may be that with the particular heater voltage 
used, the cathode temperature was lower for lot 305, causing part of 
the difference in characteristics. However, this was not verified 
by measuring cathode temperatures. 


Humidity Test 


In addition to the high ambient life test operation summary, 
test data of a special humidity test are included. This test was 
performed to investigate the effect on tube properties due to 
absorption of moisture into the ceramic and seal areas. The test 
consisted of type 7768 tubes placed in a chamber and subjected to a 


steam vapor of approximately 100°C and 95-100 percent relative 
humidity for an extended period. These test conditions are in 
accordance with MIL-E-1l, Par. 4.9.9, with the exception of a longer 
duration. The tubes were taken out of the chamber at various 
intervals, conditioned at room ambient for several hours, and read 
for heater current and plate current characteristics to detect any 
air leaks or other degradation in electrical characteristics. Of 
the two lots being tested, one has completed 1030 hours and the 
other has completed 466 hours. The results indicate no significant 
change in plate current or heater current throughout the test. 
These readings are good indicators of tube condition and it is 
evident that the tubes have withstood the humidity environment with- 
out deleterious effects. 


These data, of course, are insufficient to provide a great deal 
of statistical proof, but the long-duration life performance data 
do present an encouraging indication of reliable operation under 
high ambient and high humidity conditions. 


This material was prepared by 

W. H. Lemaster, Specification 
Development, General and I&M 
Tubes, Receiving Tube Engineer- 
ing, and distributed by Technical 
Data Unit, Receiving Tube Depart- 
ment. 


The tubes and arrangements disclosed herein may be covered by patents of General Electric Company or others. 
Neither the disclosure of any information herein nor the sale of tubes by General Electric Company conveys any 
license under patent claims covering combinations of tubes with other devices or elements. In the absence of an 
express written agreement to the contrary, General Electric Company assumes no liability for patent infringement 
arising out of any use of the tubes with other devices or elements by any purchaser of tubes or others. 
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RESULTS OF RECENT TESTS OF 
CERAMIC TUBES DURING 
EXPOSURE TO NUCLEAR RADIATION 


A number of General Electric ceramic tubes were recently 
operated in the field of a nuclear reactor with provisions made 
for periodic monitoring of the tube and circuit performance before, 
during, and after exposure to nuclear radiation. 


Five type 6442's, 5 type 7588's, and 5 type 7077's were operated 
with the tubes, sockets, and connecting wires only adjacent to the 
reactor and all other circuitry removed from the vicinity of the 
reactor, while 18 type 7462's were operated in three 60-megacycle 
intermediate-frequency amplifiers, adjacent to the reactor. In 
addition, one tube of each type and one 60-megacycle amplifier were 
operated simultaneously away from the reactor to provide readings 
for comparison. 


The reactor was operated for 128 hours, achieving a 3-megawatt 
level at 20 hours, and maintaining it to the end of the test. At 
intervals, measurements were made of plate current, plate current 
versus grid voltages, and plate current at reduced heater voltage 
for all tubes not in the 60-megacycle amplifiers; and plate current 
of each tube, gain, bandwidth, and tangential noise for the four 
60-megacycle amplifiers. 


During the test, there was very little change in average plate 
current of any of the tubes. However, two of the 60-megacycle 
amplifiers failed at approximately 57 hours, without plate current 
changes. Within two hours after shutdown of the reactor, both of 
the amplifiers that failed had recovered and would perform approxi- 
mately as well as they did initially. 


It is believed that coaxial cables carrying r-f signals to and 
from the amplifiers were severly affected by the heat from a hot-air 
line, and that this accounts for the amplifier failures, since there 
was no significant difference between the plate current readings for 
the tubes in the non-operative amplifiers and those in the amplifier 
that continued to function. 


PLATE CURRENT IN MILLIAMPERES 


at PE 


Detailed results of the tests are presented below in graphical 
form with explanatory notes. 
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ELAPSED TIME IN HOURS 
FIGURE 1 


Notes: 
1. Reactor output level = 0 Kilowatts 
2. Reactor output level = 50 Kilowatts 
3. Reactor output level = 150 Kilowatts 
4. Reactor output level = 1 Megawatt 
5. Reactor output level = 3 Megawatts 
6. Estimated dosage = 1.5x10-1© nvr (E>0.3 Mev) and 


1.8x10!0 Ergs/GM(c) All dosages are estimated on 
the basis of previous dosimetry of the source. 


NOISE IN DBM 


GAIN IN DB 
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7. Estimated dosage = 3x10!© nvr (E>0.3 Mev) and 
3x1010 Ergs/GM(c) 

8. Estimated dosage = 5.5x1016 yyr (E 70.3 Mev) and 
5x1010 Ergs/GM(c) 

9. Estimated dosage = 7.5x10© nvr (E>0.3 Mev) and 
7x1010 Ergs/GM(c) 

10. Final estimated dosage = 1x10!/7 NVT (E>0.3 Mev) and 
9x1010 Ergs/GM(c) 

11. Reactor shut down at 128 hours. 

12. The 7462's were approximately 10 inches further away 
from the reactor than the other tubes. Therefore, 
for these tubes divide both neutron dose and gamma 


dose by 2. 
13. The bias battery for the amplifiers was changed at this 
point. 
meetaGircuit No. of Tubes Type Test Conditions 
Ebb = 200V DC Ec RL 
Ry, 5 6442 -1.0V 3.3K 
5 7588 =(0 .5V 10K 
eer 5 7077 -(0)'.5V 20K 
i Plate current of the 18 type 7462's in the 


60 MC amplifiers was obtained by measuring 
voltage drop across each cathode-bias 
resistor. 
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ELAPSED TIME IN HOURS 
FIGURE 2 


CENTER FREQ. IN MC 


BANDWIDTH IN MC 


Notes: 


1. Design and test gamma dosage goal - 3x10" Ergs/GM(c) 

2. Design and test gamma dosage goal - 1x1016 nvr (E>0.3 Mev) 

3. Amplifiers #2 and #3 failed. Estimated dosage - 2.5x1016 
NVI (E>0.3 Mev) and 3x1019 Ergs/GM(c) 

4. Amplifier #3 operating again and stable 

5. Amplifier #3 intermittent from here to shutdown 

6. Reactor shut down at 128 hours. All three amplifiers 
operating within two hours after shutdown. 

7. Noise levels not best obtainable. Amplifier inputs were 
loaded with 2.2K grid resistors and matched to a 50-ohm 
input cable for desired bandwidth and minimum VSWR. 


Gain - Insertion gain was measured using a small-signal r-f pulse. 


Noise - Tangential noise is the DBM level of small-signal r-f 
pulse equal in amplitude to the noise. This does not 
show the low noise capabilities of the 7462, because the 
shunt resistor used in the input of the 60-MC amplifier 
was chosen to obtain the desired bandwidth and low VSWR 
rather than minimum noise. 


Center Frequency and Bandwidth - These were both measured by 
observing, with an oscilloscope, the swept response of 
the 60-megacycle amplifiers. The length of coaxial cable 
required (200 feet) between the amplifiers and the 
measuring equipment, and its exposure to the reactor 
environment, are believed responsible for most of the 
variations in bandwidth recorded. 
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GRID VOLTAGE IN VOLTS 
FIGURE 3 


PLATE CURRENT IN MILLIAMPERES 
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Figure 3 shows the average variation in plate current with bias 
for 5-tube samples of the 7077 and 7588. These measurements were 
made four times during the tests. Where the four readings are shown 
in line with the curve, they were so close together that they could 
not be distinguished when the curve was plotted. 
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GRID VOLTAGE IN VOLTS 
FIGURE 4 


Figure 4 presents data for the 6442, similar to that presented 
in Figure 3 for the 7077 and 7588. 
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6.3V =5% =LO7 =T 3% -20% =257, -30% 


HEATER VOLTAGE 
FIGURE 5 


Figure 5 shows changes in plate current resulting from variation 
in heater voltage for the 6442, 7077, and 7588. A ten-minute period 
was allowed between each heater voltage change in order to stabilize 
the readings. 


Prepared and distributed by Technical 
Data Unit, Receiving Tube Engineering, 
Owensboro, Kentucky on the basis of 
information obtained in tests that were 
made under Air Force Contract AF33(657) 
8686 for which a manufacturer other 
than General Electric was the prime 
contractor. 


elements. In the absence of an express written agreement to the contrary, 


General Electric Company or others. Neither the disclosure of any information General Electric Company assumes no liability for patent infringement arising 
herein nor the sale of tubes by General Electric Company conveys any license out of any use of the tubes with other devices or elements by any purchaser of 
under patent claims covering combinations of tubes with other devices or tubes or others. 


The tubes and arrangements disclosed herein may be covered by patents of 
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APPLICATION NOTES ON A NEW 50,000 MICROMHO 


PLANAR CERAMIC TRIODE 


Je W. Rush 
General Electric Company 
Owensboro, Kentucky 


Introduction 


More recent electronic systems feature performance that demands maximum gain 
at wide bandwidths and state-of-the-art noise figures. Compromises have been made 
in system performance because the best active components, vacuum tubes for example, 
could not operate reliably in the required environments. Recent advances in 
vacuum tube technology have in fact, constituted a breakthrough which provides 
structures yielding both high electrical performance and tolerance to high shock 
and vibration, high temperature and strong nuclear radiation. 


To provide maximum performance the planar ceramic triode, 7768, was designed 
for maximum transconductance, minimum capacitance, and minimum transit times. The 
use of planar structures, ceramic insulators, high temperature seals, and a newly 
developed grid structure makes these high performance features useful in almost 
all military and commercial applications. The 7768 triode is about one inch long 
and about three quarters of one inch in diameter, See Figure 1. This figure 
shows the grounded grid configuration chosen for the tube. The cutaway view 
illustrates the internal planar structure. The most significant internal 
dimensions of the 7768 are its hot grid to cathode spacing of about 1.3 mils, its 
768 turns per inch grid with .| mil grid wires, and .3) square centimeters of 
active cathode surface. 


For low microphonics and resistance to shock and vibration the grid structure 
has two support wires wound at right angles to the smaller grid wires. Each .) 
mil wire is brazed to the larger support wires to obtain a reliable grid as well 
as provide more efficient heat flow from the grid. These features greatly 
increase the tube's tolerance to abnormal signal overloads. 


The 7768 has been subjected to );50 G's in three planes without damage in a 
Mil Spec test. Other development types similar to the 7768 have survived 
centrifuge testing up to 20,000 G's when properly oriented for maximum tolerance. 
Soft moon-landings have been simulated and the 7768 structure has survived 3,000 
G's for 3 to 5 milliseconds. The structure has also survived pressures greater 
than found at the deepest known ocean depths. 


Input Impedance 


It is difficult to accurately define the equivalent input circuit for a tube 
designed for grounded grid service. Existing measuring techniques are not very 
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accurate and the transit time loading is masked by the low dynamic input 
resistance of this mode of tube operation. To minimize measurement errors, a 
special slotted line was built to maintain a constant Zo to the tube cathode ringe 
Since the input impedance is affected by the tube plate load short-circuited input 
impedance measurements were made by by-passing the tube grid and anode at the 
measured frequencies. The results of these measurements are shown in Figure 2, 
for a cold tube and an operating tube drawing rated plate currents. The 
"C3n~-cold" curve represents the passive input reactance of the tube. The "Rin-cold" 
plot is definitive of both the input ceramic losses and the tube's cold cathode 
coating loss. To minimize ceramic losses both low loss ceramics and built-in 
sublimation shields are used. The "Cjn-hot" plot illustrates the rise in input 
capacitance due to space charge effects and the thermal expansion of the cathode 
support cylinder. The latter effect has been minimized by the proper selection 

of materials. No Miller effect is present since the tube anode is at RF ground. 


The "Ryp-hot't curve illustrates the low dynamic input resistance of the 
grounded grid stage. At low frequencies this is approximately equal to the 
reciprocal of the tube's transconductance. The reduction in input resistance 
with increasing frequency can be used to estimate transit time loading. One 
normally assumes the input resistance consists of the parallel combination of 
1/gm and the transit time resistance, The results shown here agree approximately 
with the determination of transit time loading from the noise contributed by 
induced grid noise.* One would normally assume that the tube's input reactance 
would be independent of frequency and the changes in input capacitances at the 
highest frequencies would be questioned. The rise in cold capacitance and the 
fall in hot capacitance is assumed to be due to series inductances in the test 
jig and the internal tube parts. 


RF Performance 


One of the major design objectives for the 7768 was low noise figure. To 
obtain minimum noise figures, the circuit designer must remember that low loss 
circuitry must be used and the tube cathode must see the tube's optimum source 
resistance. Figure 3 shows the optimum source impedance for the 7768 as a 
function of frequency. The plotted minimum available noise figures assume no 
circuit losses, no second stage noise, and optimum source impedance for the tube. 


It must also be remembered that minimum noise figures also require proper 
DC biasing. Figure )} shows noise figure contours drawn over the tube's plate 
characteristics. Minimum noise figure is obtained at maximum transconductance 
and bias levels sufficient to prevent any grid current flow. 


Figure 5 shows the 7768 small signal power gain compared to the smaller 
planar ceramic triodes, the 6299 and 7077. The active cathode surfaces of the 
7768, being much larger than that of the two smaller types, provides higher 


*Rothe, H. and Dahlke, W. "Theory of Noisy Four Poles", Proceedings of the I.R.E. 
June 1956. 
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levels of transconductance at lower values of cathode current density. The high 
transconductance and high mu, about 225, of the 7768 provides state-of~the-art 
gain figures. The low transit times obtainable from planar structures provide 
useful gains well into the kilomegacycle region. 


Tube to Tube Variation 


The extremely close spacings necessary for efficient use of available 
emitting surfaces and high frequency performance require mechanical tolerances 
much smaller than practical for conventional tube structures. Even though extreme 
care is used in the mechanical construction of the 7768, tube-to-tube variations 
may still occur due to other causes such as cathode activity. Reasonable 
production maximum and minimum limits are used based on both economical and 
acceptable performance spread considerations. To provide additional reduction in 
the variation of performance from tube to tube and to permit use of the tube near 
its maximum ratings, various biasing methods can be usede 


Figure 6 shows three typical biasing methods. Method A uses a fixed Epp and 
a cathode biasing resistor. Method B uses a higher value of Epp, a plate dropping 
resistor, and the same value of cathode resistor used in Method A. Method C is 
called a buck-boost circuit. The same Epb voltage shown in Method A is used with 
a cathode resistor much larger than before. To provide the proper tube bias, an 
external bias voltage is required. Method A represents the simpliest bias 
circuit. To prevent limit tubes from drawing excessive plate current, the average 
tube must be operated at relatively low plate currents. This results ina lower 
average transconductance. Method B requires no external bias source to obtain a 
narrower plate current spread but does so at the expense of higher Epp Values and 
the power loss in the plate dropping resistor. Method B provides almost constant 
bias from tube to tube. Method C is the most efficient bias method. A very 
narrow spread in plate currents is obtained and a similar tight control of plate 
dissipation results. Methods B and C would also provide more uniform performance 
with life when compared to Method A. Figure 6 also serves to illustrate the 
approximate quantitative characteristic spreads from tube to tube. The plotted 
data represents about fifty tubes from two production lots. 


Socketing 


The mechanical configuration of the 7768 was chosen to permit tube usage 
from low frequencies to maximum usable frequencies limited only by tube transit 
time effects. At lower frequencies commercially available sockets can be used. 
At strip-line and coaxial circuit frequencies, connection can be made directly 
to the tube elements. At higher frequencies the use of socketless techniques are 
recommended since the tube's latent performance can be seriously degraded by 
socket loss and capacitance. The 7768 construction, being of temperature tolerant 
metal and ceramic, also permits solder-in circuit techniques. This feature can 
offer advantages of more reliable connections, socketless circuitry, and rigid 
tube mounting for extreme mechanical environments. Although the structure is 
tolerant to temperatures much higher than used for normal soldering, care must 
be taken to minimize excessive thermal transients at the tube seals, Figure 7 
suggests several methods of connection to the 7768 triode. These techniques are 
useful at all frequencies where the lead inductances are not critical and where 
maximum gain-bandwidth performance is desired. 


Measured Performance 


Although the high value of gain-bandwidth product available from the 7768 
makes it most attractive in wide-band circuitry, its usefulness is not limited 
to these applications alone, The tubes have seen usage at sub~audio frequencies 
where flicker noise predominates and the basic structure has been evaluated to 
C band frequencies. 


Most of the established performance has been determined in VHF and lower UHF 
regions. Figure 8 shows the measured gain and noise figures for a two stage 7768 
amplifier covering the complete VHF telemetering band from 225 to 260 mce Figure 9 
shows the triple tuned interstage circuit used. A broadband single-tuned input 
circuit is used to present the optimum source resistance to the first stage, 

Figure 10 shows a top and bottom view of a similar two stage amplifier.* These 
photographs illustrate the use of commercially available sockets and the relative 
simplicity of the triple-tuned circuitry used. This particular amplifier is 
broadbanded from 225 to 25 mc. and uses a passive resistive network to provide 
three identical outputs. 


Figure 11 is a photograph of a two stage double-tuned 1000 mc. amplifier, 
This circuit features socketless circuitry and the use of flat resonant lines 
foreshortened with variable capacitors. Coupling between resonant elements is 
obtained by means of two small ceramic bypass capacitors placed thru two small 
holes in the inter-section shields. An overall gain of 38 db. at a 3 db. band= 
width of 15 mc. was measured. A single stage double-tuned 7768 amplifier was 
constructed using similar techniques. Various gains were measured as a function 
of amplifier bandwidths. An approximate calculation of tube-circuit bandwidth 


can be determined by: 
G=BW = mn 
TUT 


where CT is the total interstage grounded grid capacitance. Estimating the stray 
capacitances, one obtains a Cm of about 5 pf including the tube!'s grid to plate 
capacitance. This gives a G-BW product of about 1600 mc. Actual measurements on 
the single stage 1000 mc. amplifier gave the following results: 


Gain 3 db BW G~BW 
12.0 db 100 me 1600 me 
14.5 db SO me 100 me 
17-0 db 20 me 1000 me 
19.0 db 10 me 800 mc 


These results show among other things the effect of poorer circuit efficiency at 
narrower bandwidths. Power gain is estimated to be equal to: 


G = gmRy, 


*Photo courtesy of the U. S, Naval Avionics Facility in Indianapolis, Indiana. 
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where Rj, is the plate circuit load. This is an approximation assuming broadband 
conditions where RL<< rp of the tube which is about 500 ohms. 


Life Tests 


Although extensive life tests have not been completed for the 7768, its lug 
type counterpart has been life tested in excess of 5000 hours. Figure 12 
illustrates the excellent life characteristic obtained from this tube construction. 
The cathode temperature is designed for long life at rated heater voltage, 6.3 
volts, and this temperature has been found to be sufficient for all Class A service 
and optimum for minimum noise figure. Tests at lower and higher heater voltages 
have shown no useful improvements in noise performance when operated at rated 
Class A conditions, 


Conclusion 


The 7768, a new metal-ceramic triode, has demonstrated the excellent RF 
performance predicted on the basis of the tube!s very high transconductance and 
efficient high frequency construction. High gain and low noise figures can be 
obtained under conditions of long life and high reliability. 


The writer wishes to thank W. P. Kimker, Coy Jackson and J. D. Campbell of the 
General Electric Company, Receiving Tube Department, for their assistance in the 
preparation of this paper and the test results shown therein. 


NOTE: The disclosure of any information or arrangement herein conveys no license 
under any patents of General Electric Company or others. In the absence of an 
express written agreement to the contrary, the General Electric Company assumes 
no liability for patent infringement (or any other liability) arising from the 
use of such information by others. 
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7768 NOISE PERFORMANCE 


“10 30 70 100 300 700 IK 3K 7K 10K 
FREQUENCY IN MEGACYCLES 


FIGURE 3 


OPTIMUM SOURCE RESISTANCE IN OHMS 


INPUT CAPACITANCE IN PF 


7768 INPUT CHARACTERISTICS 
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PLATE CURRENT IN MILLIAMPERES 
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TRANSCONDUCTANCE VS. TUBE LIFE 
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PRECAUTIONS TO BE OBSERVED IN TESTING 
HIGH-FREQUENCY PLANAR TUBES 


Introduction - Testing of close-spaced, high-performance, high- 
frequency planar tubes presents difficulties that may be overlooked 
and may account for misleading results or damage to the tubes being 
tested. Many commercially available tube checkers are not satisfactory 
for checking these tubes, and an effort should be made to determine 
if the checkers meet the requirements listed below before they are used. 


Short and Leakage Tests - When grid-to-cathode leakage and shorts 
are checked, the maximum voltage applied between grid and cathode 
should be 100 volts, with the grid negative with respect to the cathode. 
Some checkers use a neon bulb in series with an a-c source and a 
capacitor to check for shorts and leakage, and apply peak-to-peak 
voltages as high as 250 volts between grid and cathode. This type of 
circuit can indicate shorts and leakage when it should not, and its 
use may permanently damage the tube being tested. 


Test Conditions - In order to obtain values of plate current 
and transconductance comparable to those listed on the tube data sheets 
as "Initial Characteristics Limits", it is necessary that the tubes be 
tested under the conditions given on these sheets. This includes using 
the indicated values of heater voltage, plate voltage, and grid voltage. 


Oscillation - When high-Gm tubes are tested, radio-frequency tank 
circuits are often formed by the leads external to the tube, and 
oscillation often results. This oscillation will give misleading 
results and is usually manifest by variations in plate current as leads 
external to the tube are moved or a hand is brought near the tube. 

This oscillation can usually be stopped with chokes and bypass capacitors 
at the test socket. 


Cooling - It is important that the envelope temperature rating is 
not exceeded during testing. If testing is prolonged, some means of 
cooling may be required. This may be accomplished by means of a heat 
sink or with forced air. 


Sockets for Testing - Sockets suitable for use in fabricating 
adapters, and complete adapters for some tube types, may be obtained 
from several socket manufacturers. The following manufacturers may 
be contacted for information on sockets and adapters: 


Community Engineering Corporation 
State College, Pennsylvania 


Instruments for Industry, Inc. 
101 New South Road 
Hicksville, New York 


Jettron Products, Inc. 
56 Route 10 
Hanover, New Jersey 


In Case of Difficulty - If your results in testing planar tubes 
are unsatisfactory, contact your General Electric Sales Representative, 
giving details of your test. 


Prepared and distributed by Technical 
Data Unit, Receiving Tube Engineering, 
Owensboro, Kentucky, on the basis of 
information supplied by Mr. S. E. Peach 
of Application Engineering. 
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A NEW MICROWAVE TRIODE FOR 


PULSED OSCILLATOR SERVICE 


J. D. Campbell Jen KRusn 
General Electric Company 


Introduction 


Many types of microwave equipment require a few kilowatts of pulsed 
power output where small size, light weight, and low power consumption are 
important. Typical examples of these kinds of equipments are altimeters, 
radar beacon transponders, and distance measuring equipment. While exist- 
ing pulse triodes were designed primarily for service up to 3500 megacycles, 
many applications require a performance range including frequencies up to 
6000 megacycles. 


The most important requirements for a tube in this service are low 
power consumption, small size, low interelectrode capacitances, low loss 
insulators, low inductance connectors and low transit-time loading. The 
planar metal-ceramic structure of the Z-2867 incorporates an optimum combi- 
nation of these design requirements. Its size is smaller than either of the 
pulse triode types 6442 or 7815 as shown in Figure 1. However, the Z-2867 
is larger than the Z-2866, a 100 watt pulsed triode shown for comparison. 
The Z-2867 has a maximum contact ring diameter of 3/4'' and is 7/8" long 
including heater pins and anode connector. 


Tube Design Features 


The configuration and spacing of the electrode contacts (Figure 2) were 
chosen to present acceptable impedance values and feedback in a reentrant 
cavity oscillator. The anode diameter is reduced in the seal area to compen- 
sate for the dielectric constant of the ceramic and reduce the discontinuity in 
the impedance of the grid-anode circuit. The anode insulator was made as 
thin as possible, consistent with anode dissipation requirements, so that the 
short grid cylinder required for 6000 Mc operation would have a relatively 
small portion of its volume occupied by ceramic material and thereby mini- 
mize losses. The ceramic material used is especially designed for low 
dielectric loss at UHF frequencies. 


All external contacts are titanium base material which is first nickel 
plated and then gold plated to provide the best possible contact to cavity com- 
ponents. Losses may be further reduced by soldering the components directly 
to the tube contacts. This practice is especially desirable for the heater 
supply voltage connection, since this will eliminate any voltage drop due to 
contact oxidation during life. The resulting stability of cathode temperature 
serves to assure longer life. However, the life tests described in this paper 
were not conducted with soldered connections since the test cavities were not 
subjected to a corrosive atmosphere. 
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The high peak cathode currents required for best performance of pulsed 
oscillators generally require higher cathode temperature than for CW opera- 
tion. Therefore, maximum heat transfer from heater to cathode should be 
employed to hold heater power consumption to a minimum. In addition, good 
heat transfer would allow the heater to operate at a low temperature, thus im- 
proving life expectancy. The flat spiral heater-cathode structure shown in 
Figure 2 requires 20% less power for the same cathode temperature than is 
required by the more commonly employed helical coil. A heat shield which 
holds the coil in place reflects heat to the coated cathode cup and conducts 
heat to the outer perimeter of the cup. 


A ceramic sublimation shield prevents changes in insulation and capaci- 
tance between grid and anode during life. This provides good frequency 
stability and holds RF losses to a minimum. 


The cathode support cylinder of this tube is uniformly welded to the 
cathode and cathode contact so that no deformation will occur at acceleration 
levels up to 4000 G, with no voltages applied. If the tube is mounted in the 
preferred position so that the acceleration places the support in tension, levels 
up to 15,000 G will give only slight distortion of the cathode. The other tube 
components will survive even higher accelerations. 


The component parts of this tube are vacuum fired prior to assembly to 
remove residual gases. The tube is sealed by aligning all the parts ina jig 
which applies axial pressure. The tube assembly is pumped to a high vacuum 
and baked out to remove gases and water vapor. As the temperature is further 
raised, cathode activation gases escape between the unsealed surfaces of the 
tube. The tube is finally sealed at about 10009 C by a nickel titanium eutectic. 
The high temperature of these parts during sealing results ina relatively gas 
free tube which should not suffer emission slump during life due to gas poison- 
ing. 


Other pulse triodes have frequently employed active cathode base material 
to obtain maximum initial pulse capability. It is well known that active mate- 
rials allow emission to deteriorate and interface resistance to form more 
rapidly during life than do passive materials. The Z-2867 uses passive cath- 
ode nickel with an optimum processing schedule to achieve the required pulse 
emission capability. This insures more stable performance on life due toa 
slower cathode activation rate. 


Test Cavity 


To determine the pulsed power outputs available from the Z-2867 a labora- 
tory test cavity was developed (see Figure 3). During the development of the 
Z-2867 it was necessary to test a wide variety of development samples and the 
test cavity design required as many adjustable features as practical. The 
basic design is the familiar re-entrant configuration. The frequency of opera- 
tion is determined principally by the length of the grid cylinder and the position 
of the anode by-pass plunger or choke. The feedback is principally adjusted by 
the position of the cathode with respect to the short circuit at the cathode end 
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of the cavity. This distance is about 1/4 of an inch for optimum feedback at 
about 4200 megacycles. This length was determined by substituting an adjust- 
able cathode assembly not shown, The cavity loading is optimized by sliding 
the complete center assembly with respect to the fixed output probe. Best 
results were obtained with relatively close coupling to the grid cylinder, ap- 
proximately at the position shown in Figure 3. 


To obtain maximum power output at other frequencies, optimum adjust- 
ment of feedback, grid cylinder length, output probe coupling and anode choke 
position were necessary. The anode choke is basically a single frequency de- 
vice and three different lengths were required to obtain the performance from 
about 4000 to 6000 megacycles. For reference, the cavity body is about five 
inches long and the inside diameter is one inch. The scaled cavity drawing 
can be used to estimate the size of the remaining cavity components. A prac- 
tical production cavity at 4200 megacycles need not be as large as the 
development cavity shown. 


Construction Studies 


One objective of this tube development was to obtain maximum utilization 
of the cathode current by designing for a high plate-to-grid current ratio. This 
could be achieved by increasing the transparency or percent open area of the 
grid, but consideratian must be given to other characteristics for maximum 
plate efficiency. Test lots were made with grid wire diameters of .0004'' and 
- 001" and grid turns-per-inch from 400 to 750. The grid-to-plate spacing was 
varied from .0007'' to .015"', resulting in tubes with Mu's ranging from 13 to 
225. The curve in Figure 4 verifies that for the selected test conditions the 
current division is directly proportional to the transparency, and wire size has 
a negligible effect. For a given transparency, power output increased as grid 
wire size decreased, and .0004'' diameter wire was selected as the smallest 
practical wire for the required mechanical strength and dissipation rating. A 
transparency of 84% was selected for the point of best efficiency. 


Transit time loading in plate pulsed triodes where high cathode current 
densities exist is not as difficult to overcome as in CW operation. However, 
at microwave frequencies transit time is important even in pulse tubes. The 
minimum grid-to-cathode spacing of .0025'' was chosen, since a closer spacing 
would have increased the possibility of arcing at the high voltages employed in 
a typical plate pulsed oscillator. 


The original development tubes had an anode insulator of the same thick- 
ness as the cathode and heater insulators, which gave a maximum oscillation 
frequency of about 5200 megacycles with the test cavity described. A reduc- 
tion in thickness of the anode insulator from .175'' to .125'' improved perform- 
ance slightly at the lower frequencies and made it possible for the tube to 
produce approximately 1.0 kilowatt at 6000 megacycles. 


Figure 5 is a plot of power output as a function of frequency for the Z-2867. 
The performance from 4000 to over 6000 megacycles was measured in the 
cavity shown in Figure 3. The performance below 4000 megacycles was 


estimated assuming that the efficiencies at lower frequencies would be similar 
to that of other pulse triodes. The pulsed input was 3Kv for 1 microsecond at 
a pulse rate of 1000 pulses per second, thereby providing a duty factor of .001. 
The peak anode current from the pulse driver was adjusted to 2.5 amperes, 
and typical peak grid current was .3 ampere, representing a significant im- 
provement in plate-to-grid current ratio over existing pulse triodes. Peak 
plate voltages and currents were measured using an oscilloscope. The peak 
grid current was measured by using a milliamp meter in the grid circuit and 
applying the duty factor to the average meter reading to determine the peak 
value. The high efficiency at higher frequencies can be attributed directly to 
the unique design features of the Z-2867 previously discussed. 


Life Tests 
Tubes were evaluated on the life test units shown in Figure 6. 


The pulse driver unit employs conventional lumped-constant delay line 
circuitry working into a stepup transformer. Pulse output wave shape is 
relatively flat on top and has rise and fall time characteristics normally 
found in this type of pulse generator. The one microsecond pulse output is 
coupled to a 50 ohm 30 db attenuating load from which power output may be 
measured without disturbing the oscillator circuit. 


Life tests were conducted at several levels of heater power in order to 
select the optimum cathode temperature for longest life (Figure 7). The peak 
current delivered to the anode by the modulator was held at the rated 2.5 am- 
peres by adjustment of grid bias. A heater power of approximately 3.2 watts 
(.5 ampere at 6.3 volts) was selected as that required for the optimum cathode 
temperature for most stable life performance even though initial power output 
was slightly lower than for the 3.5 watt condition. Visual observation of the 
cathode coating on the tubes that operated at 3.5 watts showed excessive sinter- 
ing at 700 hours. Although this life data on the most recent design modifications 
represents only about 700 hours life, its stability and data on interim design 
tubes indicate that good performance can be expected to a minimum of 1000 
hours. Grid pulse life tests will also be conducted on this tube to give an indi- 
cation of expected performance in grid pulsed oscillators. 


Stability of power output with change in heater voltage was observed in the 
region of the heater power selected for best life stability (Figure 8). It will 
be noted that the curve for a fixed grid bias resistor has only a slightly greater 
slope than for constant plate current. 


Plate versus Cathode and/or Grid Pulsing 


All of the peak power outputs presented in this paper are plate pulsed val- 
ues. For maximum available power outputs plate pulsing is essential. The 
plate pulsed tube can accept more peak voltage for short periods of time with- 
out destructive arcing than a tube used with a steady state DC plate voltage 
pulsed "'on'' at the cathode or grid. However, input pulsing, grid pulsing, or 
cathode pulsing, requires considerably less modulating power and where 
suitable power outputs can be obtained this method of pulsing can be used. 


Si 


To determine the input pulsed capabilities of the Z-2867, the tube-cavity 
combination was tested at lower plate-pulsed voltages. Oscillation started at 
about 800 volts and at 1500 volts about one kilowatt of peak power was measured 
at 4200 megacycles. At 1500 volts and optimum cavity adjustments, the peak 
cathode currents observed were considerably less than the maximum rated 
value using simple grid leak bias. Power outputs in excess of one kilowatt can 
be obtained by driving the Z-2867 towards zero bias and into the positive grid 
region. This would require a ''stiff'' driving pulse, and other problems such 
as ''squegging" and/or ''CW-moding" might occur if care is not used. These 
problems are usually less prevalent when plate or putput pulsing is used. 


Conclusion 


The Z-2867, a new triode for plate pulsed oscillators, has demonstrated 
its capability of delivering higher outputs at higher frequencies than other 
similar devices. Its improved heater and plate efficiency, plus its small size 
resulting from this advanced design, make a very small pulsed oscillator 
package possible for the power capability of 1 to 3 kilowatts in the frequency 
range from 4000 to 6000 megacycles. The high processing temperatures em- 
ployed in making this tube and the gas clean-up properties of the titanium 
erts can be expected to contribute to a long-life, reliable tube. 
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Literature, sales information, or technical assistance can be obtained from the 
following Technical Information and Product Service (TIPS) office, General Electric 
Company, Tube Department: 


OWENSBORO, KENTUCKY 
316 East 9th Street, MUrray 3-2401 (Central Office) 


TUBE DEPARTMENT 


GENERAL @@ ELECTRIC 


Owensboro, Kentucky 


If additional copies of the data sheets bound in this book, or the complete book 
are needed, use the handy post cards found inside the front cover. 


GENERAL @@) ELECTRIC 


TUBE DEPARTMENT, OWENSBORO, KENTUCKY 
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